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c First section of subways to be undertaken, 
hicaso proposes gradually to place all tracks, surface and elevated, that enter the business zone,below street level. The above view shows a station on the new 
Wabash Avenue four-track subway. The trolley cars are to the right, the elevated express ears use the left-hand track. The lowest tunnel 
is the present 60-mile freight subway. 


HOW CEICAGO IS SOLVING ITS RAPID TRANSIT PROBLEM.—(See page 439.] 
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AERONAUTICS. 
On May 19th M Scheurt flew trom Mourmelon to Cha- 
lons, France, a distance of about 30 miles across coun- 
try. The flight was made in a biplane at a claimed 


speed of 4 miles an hour, 


Daniel Kinet, a Belgian, flew 2 hours and 51 min- 
utes with a passenger in France on the 15th instant. 
This flight was also made in a biplane and constitutes 
a new world’s record. 


Mr. Clifford B. Harmon has been making some ex- 
cellent flights of nearly a half hour’s duration at 
Mineola, L. I., in the Farman biplane which he pur- 
chased from Paulhan. On the 21st he gain~d the pilot- 
aviator license of the Aero Club of Americe oy making 
a 3-mile flight. He is the first amateur sportsman in 
America to take up aviation, and is doing a great deal 


for the cause. 


Mr. Moore, of Washington, D. C., who has been Mr. 
Emile Berliner’s assistant for some time past, has con- 
structed a very light monoplane, fitted with a 35-horse- 
power revolving-« ylinder motor. The machine and 
motor complete weigh but 260 pounds. The motor 
is placed above and between the wings at the front 
end of the machine. The cylinders revolve in a hori- 
zontal plane, and drive the propel'»r through bevel 
gears. Mr. Moore has gotten off the ground a num- 
ber of times with his monoplane and made several 
successful short flights. 


On May 18th, the day when the tail of Halley’s comet 
was expected to sweep over the earth, Prof. A. Law- 
rence Rotch sent up a series of sounding balloons 
from his Blue Hill Observatory. These balloons were 
equipped with meteorographs and with apparatus for 
obtaining samples of the air at high altitudes. Prof. 
Rotch’s observations were made simultaneously with 
those of thirty other experiment stations scattered 
throughout Europe. Some members of the U. §S 
Geological Survey also attempted to catch particles of 
cometary dust at the Carnegie Observatory on Mount 
Wilson, California, by placing on a high tower a plate 
coated with glycerine Several balloon parties were 
organized throughout the country to view the comet 
when it was nearest to us. 


Another new monoplane that has flown successfully 
is that of Mr. Gardner Hubbard, which was built by 
Messrs. McCurdy and Baldwin at Baddeck, Canada. 
This machine is a cross between the Blériot and An- 
tionette types It has 260 square feet of supporting 
surface, the overall length being 34 feet and the spread 
of the wings 30 feet 2 inches. It weighs complete 
about 1,000 pounds without the aviator, a 40-horse- 
power, six-cylinder water-cooled motor of 320 pounds 
weight furnishing the motive power. The propeller is 
driven by sprockets and chain, with a gear reduction 
of three to five. On April 5th, nine flights were made 
above the ice on Lake Bras d'Or, by Mr. Hubbard, who 
had never flown before. The monoplane reached an 
elevation of about ten feet, and flew several hundred 
feet each time. 


In a recent aeronautic note we mentioned an aero- 
plane flight of five minutes duration with four passen- 
gers. As a matter of fact M. Roger Sommer took but 
three passengers with him on his record breaking 
flight of April 20th. These were Mile. Dutrieux (45 
kilogrammes, 99 pounds) and MM. Colombo (60 kilo- 
grammes, 132 pounds) and Frey (58 kilogrammes, 128 
pounds). Sommer himself weighs 151 pounds. The total 
live load was 510 pounds, and the weight of the biplane 
complete was 550 pounds, making a total weight of 
1,060 pounds that the 50-horse-power Gnome motor 
raised in the air in 20 seconds. The weight-lifting 
efficiency of Sommer’s machine is therefore 92 per 
cent. The previous record of this kind was made by 
Henry l'arman with a similar machine when he cov- 
ered 10 kilometers in 10% minutes with two passen- 
gers weighing 110 kilogrammes plus 20 kilogrammes 
of ballast 


On the 9th instant Messrs. A. H. Forbes and J. C. 
Yates made an ascension at Quincy IIl., in the former's 
new balloon “Viking,” one of the largest and most up- 
to-date aerostats thus far constructed. The aeronauts 
hoped to make new distance and endurance records, 
but in this they were disappointed. They claim, how- 
ever, that their balloon reached a height of 20,600 feet 
Nearly 24 hours after they ascended. Because of 
the great height attained, a considerable amount of 
&a8 was lost, and when the balloon descended it was 
Ma flabby condition. As a result of this the concen- 
trating ring settled and pulled the rip cord (which 
Was attached to it), ripping open the balloon when it 
was 300 feet above ground. It dropped suddenly with- 
out any retardation, as the envelope failed to form a 
parachute. The basket struck the ground squarely and 
the aeronauts were rendered unconscious. Fortunately 
they escaped without serious injuries owing to the 
cushioning effect of a pneumatic mattress which they 
had in the car 
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ELECTRICITY. 

By using a stethoscope and a sensitive telephone 
relay, the heart beats of a patient in London were 
transmitted to the home of John Milne, the noted 
seismologist, on the Isle of Wight. The heart 
throbs were heard by four physicians over an ordin- 
ary telephone, and so clear was the transmission 
that it was possible to diagnose the heart troubles. 
It is expected that this use of the stethoscope with a 
telephone relay will enable physicians to keep in bet- 
ter touch with their patients. 


An electrical thermometer which is very sensitive 
to slight fluctuations of temperature, has recently 
been put out by a German company for medical use, 
to determine the degrees of fever. It consists of a 
coil of platinum wire inclosed in a quartz glass tube, 
thrvvgeh which a current is passed from a four-volt 
storage batterv. The tube is placed in the armpit 
of the patient, and a milli-voltmeter indicates varia- 
tions ii the resistance of the coil, due to the heat 
of the body. The miili-voltmeter traces a tempera- 
ture curve on a band of paper, and in this way it is 
possible to study the action of drugs on the patient. 


According to a recent press report, steamships of 
the French trans-Atlantic line are using the appar- 
atus invented by Signors Bellini and Tosi of the 
Italian navy, by which wireless messages may be 
transmitted in, and received from, any desired direc- 
tion. The particular advantage of this apparatus on 
shipboard is the fact that it enables the operator to 
determine from what direction a signal is coming, 
and the course of the vessel can be governed accord- 
ingly. Recently the “Prowence” crossed the Atlantic, 
equipped with this apparatus, and was able to deter- 
mine the positions of various vessels passing in the 
vicinity. The danger of collision was thus entirely 
obviated. 

An interesting paper on insulating materials for 
wireless telegraphy was read recently before a meet- 
ing of the Wireless Institute in this city by Mr. Stan- 
ley M. Hills. He pointed out that rubber is not per- 
manent, but apt to deteriorate, that marble is hydro- 
scopic and not to be relied upon because of its irregu- 
lar composition, that porcelain is apt to contain hid- 
den defects, and that glass, while the defects it con- 
tains may be detected visually and thus avoided, is 
extremely fragile. He spoke of mica and of wood 
as good insulators if kept dry, and dry oil is a good 
insulator for the reason that it is liquid and “self- 
healing.” Dry air makes an excellent insulator, and 
for high voltages, compressed air may be used. 


The advantages of an electrical shovel over a steam 
shovel have recently been portrayed, showing that 
wherever electricity is available at moderate rates, 
the electric shovel is much to be preferred. One of 
the great objections to the steam shovel is the fact 
that the expenses of a fireman must be paid, and the 
fuel, as well as the water, have frequently to be 
carted for a very long distance. Steam must be kept 
up continuously, despite all delays in operating the 
shovel, while for the electric shovel the same argu- 
ments apply as are made in behalf of electric drive 
in machine shops, namely, that when the shovel is 
idle there is no consumption of power, yet the power 
is ready for instant use whenever it is needed. 

An interesting discussion by Dr. Charles P. Stein- 
metz on the magnetic properties of materials was 
published in a recent number of the Electrical World. 
It was stated some years ago that magnetic alloys 
could be made by combining non-magnetic materials. 
Dr. Steinmetz points to the fact that in all the Heusler 
alloys manganese is used, and that this is slightly 
ferro-magnetic. One of the simplest of these alloys 
consists in combining one part of manganese with 
three parts of antimony, the mixture being made by 
powdering the metals and then heating them in a test 
tube. The result is a black powder which is strongly 
magnetic. Dr. Steinmetz states that no magnetic 
alloy has been found which does not contain some of 
the ferro-magnetic group—iron, cobalt, nickel, man- 
ganese, and chromium. 

Now that air craft have been entered as war ves- 
sels, inventors are beginning to cast about for some 
effective means of destroying them. Recently an 
aerial torpedo has been invented, which, by means 
of a Hertzian’ wave controlling system, may be 
directed from a distance without carrying any oper- 
ator. This torpedo was exhibited at the London 
Hippodrome, where the inventor caused it to travel 
out over the audience, steering it wherever he chose 
by pressing buttons on a switchboard on the stage. 
The torpedo is provided with two screws, which may 
be operated independently to steer the ship laterally, 
while a horizontal rudder serves to steer the vessel 
vertically. The device may also be equipped with 
explosives, to be dropped on the enemy when the 
torpedo has been maneuvered to the right position. 
This was demonstrated at the Hippodrome by releas- 
ing flowers on the audience, 
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SCIENCE. 

Edward B. Garriott, chief forecaster of the United 
States Weather Bureau, died recently at Washington 
at the age of 57. He had been connected with the 
Weather Bureau practically since its establishment, 
which means for forty years. 

After thirty months’ cruising in Philippine waters, 
the Fish and Game Commission's steamer “Alba- 
tross,”” Commander C. M. McCormick, United States 
Navy, entered the Golden Gate, San Francisco, and 
dropped anchor. The “Albatross” has been engaged 
in a thorough examination of the fish in Philippine 
waters. 

When one solid body glides over the surface of an- 
other, the coefficient of friction diminishes as the ve- 
locity increases, and nearly vanishes when the ve- 
locity attains a certain critical value. This diminu- 
tion of friction is due to the air which partially sepa 
rates ‘the two bodies at low relative velocities and 
separates them completely at the critical and all 
higher velocities. 

Dr. Douglas Mawson, who accompanied Sir Frnest 
Shackleton on his last Antarctic expedition, arrived 
recently in this country, bound for Sydney, New Seuth 
Wales, to resume his duties as lecturer on geology in 
Sydney University. Dr. Mawson reiterated the state- 
ments already made by Sir Ernest Shackleton that 
there is an immense stream of coal within 200 miles 
from the South Pole. 

An interesting method for measuring the transpar 
ency of developed photographic plates has been de- 
vised by Dr. L. H, Friedburg. A polarized light appa- 
ratus is employed. An opaque plate, not rotating the 
plane of polarization, when interposed between two 
parallel mounted tourmaline plates cut parallel to 
their optical axes, will reduce the angle of 90 deg. 
between extreme brightness and maximum darkness 
by an amount proportional to the density of the sil 
ver deposit. 

The emission spectra produced by certain elements, 
heated in quartz tubes to 2,500 deg. F., have recently 
been studied. It is found that in these circumstances 
sulphur produces a blue light and a nearly continu- 
ous spectrum. Selenium gives a pale yellow light 
with bands, which are generally well defined, but be- 
come uncertain toward the red end. Tellurium emits 
a green light and its spectrum contains numerous 
bands, which are also hazy toward the red end. Phos- 
phorus and arsenic give a white light and continuous 
spectra, while antimony produces a nearly continuous 
spectrum, crossed by very ill-defined bands 

The distinguished German chemist Ostwald has 
taken out a German patent for the improvement of 
drawing inks and water colors. He has found that by 
the addition of small quantities (from 1 : 1090 te 1 
1,000) of volatile organic compounds of the aliphatic 
series, which are soluble in water, at least to a small 
extent, and contain not less than four atoms of car: 
bon, inks, drawing inks, and other water colors are 
rendered capable of readily marking such surfaces as 
parchment, ivory, waxed paper, etc. In the case of 
neutral liquids, an alcohol, ester, or other neutral sub 
stance is used, while to acid inks, free fatty acids, 
such as valeric or caproic acid, may be added 


How bright is the sun?) No two authorities agree 
Another estimate has recently been made by C. Nord 
mann. The effective temperature determined with his 
pyrometer was found to be about 5,320 deg. absolute 
Now, the brightness of an incandescent body emitting 
white light varies sensibly as a function of the tem- 
perature, and this law has been verified by compari 
son with numerous terrestrial light sources. Taking 
into consideration the absorption of the solar atmos- 
phere, the effective temperature of the photospiere 
is probably about 6,450 deg. absolute. The correspond- 
ing brightness of the mean effective layer is then 
about 319,000 decimal candles per square centimeter 
The solar surface is thus considered to behave very 
like a black bedy, and to have an emissive power of 
nearly unity. 

Ducelliez has made a study of the chemical char- 
acter of various alloys of cobalt with tin, antimony 
bismuth, lead, and copper, by measuring the dif- 
ference of potential between each alloy and each of 
its constituents, when immersed in a solution of 
cobalt sulphate. The results are expressed in graphi 
eal form. The curve of the cobalt-tin alloys shows a 
distinct inflection at the percentage of 66.76 of tin, 
which corresponds to the compound CoSn. The cobalt- 
antimony curve indicates the existence of two definite 
compounds, CoSb and CoSb,. The cobalt-bismuth al- 
loys also show two distinct compounds. The electro- 
motive force produced by most of these alloys is very 
small. The curves show that in the separation of 
the two metals by the process of solution, the cobalt 
remains undissolved in practically pure condition, 
while the solution of bismuth contains about 5 per 
cent of cobalt. The behavior of the cobalt-lead ailoys 
is similiar to that of the alloys of cobalt and bismuth, 
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THE,BATEST GIANT FREIGHT ENGING 


FOR USE ON THE HEAVY GRADES OF THE DELAWARE & HUDSON RAILROAD 


























akes but a glance at these photographs of t nders 26 incl diameter by 28 inches stroke ring, has a total heating surface of 6,629 square feet, 
huge Delawa & Hudson freight engine recently Each engine drives eight, coupled, 5l-inch driving and it supplies steam at 220 pounds pressure. 
turned out fret he shops of t American Locomot heel vhich carry the whole weight, 445,000 pounds, The tender carries 9,000 gallons of water and 14 
Com] t tons of coal; 
realize to wha its weight 
Brobding na loaded is 166,- 
800 pounds, 
and the engine 
} ' and tender to 
ha ‘ gether weigh 
The tw 611,800 pounds. 
" the 4 The engine 
ing low-pres can haul on 
su viinders the level at 10 
one em miles per hour 
‘ »rtably 100 fifty-ton 
: i ‘ cars, each of 
‘ which loaded 
han ane will weigh 72 
ing ef t in tons. This will 
th 0 } mean a _ load 
front nd ¢ behind the 
th boi I tender of 7,200 
’ : foot tons, or a total 
and a ha load for the 
learance train of over 
ee! } 7,500 tons 
nd the 1 The company 
tell their ow has built six of 
story <« these engines 
nsions To for the Dela- 
this may be A man can be comfortably seated in each of the 41-inch low-pressure cylinders. Front end of boiler is 7'¢ feet diameter. . ware & Hudson 
added t} fol- Company. 
lowing articulars: There are, as usual in the arti of the engine The tractive power working compound They are designed for pusher service on the Wilkes- 
lated type. two engines on two trucks; the forward is 105,000 pounds, and the calculated horse-power un barre & Susquehanna division of that road, between 
lo ressure with vlinders 41 inches diameter b der ordinary working is over 2,600 Carbondale, Pa., and Oneonta, N. Y.—a distance of 95 
2 ches stroke, the after engine a high-pressure h The huge boiler, 90 inches diameter at its smallest (Concluded on page 449.5 

















Largest diameter, % inches, Length, 41 feet 10 inches. Weight with water, 8) tons. Firebox, 10 feet 6 inches by 9 feet 8 inches—would make a fair living room, 


The huge boiler is the secret of an American locomotive’s great power. 























Weight, engine and tender, 611,80 ls, Weight on drivers, 445,000 pounds. Cylinders: High-pressure, 26 inches by 28 inches; low-pressure, 41 inches by 28 inches, Tractive power: Compound, 
ae ds ; simple, 126,°00 Boller pressure, 220 pounds. Heating surface, 6,629 square feet, 


THE LATEST OF THE HUGE ARTICULATED FREIGHT ENGINES. 





























May 10, 


Fiffels Recent Experiments on the Resistance of the 


Kiffel’s first experiments on the resistance of the 
air, a “problem which is now engaging the attention 
of many scientists because of its importance in aero- 
nautics, were made in 1907-8 at the famous Eiffel 
Tower, Which was constructed for the Paris Exposi- 
tion of 1889. The surface on which the pressure of 
the air was to be studied was allowed to fall from the 
platform of the second story of the tower, in connec- 
tion with a chronographic apparatus, which recorded 
the resistance opposed by the air at 
each instant, The. surface was car- 
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BY JACQUES BOYER 


each other is very great In some cases the resistance 
is smaller for a group of surfaces than for a single 
surface. For surfaces inclined to the direction of the 
wind, Eiffel formulated in 1908 the following law: For 
inclinations to the horizon varying between 0 and 30 
degrees, the pressure is proportional to the angle, 
while for inclinations greater than 30 degrees, the re- 
sistance is constant. 

In order to extend these observations (which have 
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Air 


an upward pull at /f, produced by the weight P, 
in the balance above. When equilibrium is estab- 
lished the moment of the forces which tend to 
move the experimental surface and its support round 
the knife edge A, can be computed from the weight in 
the scale pan. Two weighings are made, when the 
air is at rest and when it is in motion at known veloc- 
ity. The moment produced ‘by the air current is the 
difference of the two results. The other end of the 

rod £ carries a second knife edge 

B, which is directed upward and 





ried downward by a heavy and 
dense mass, offering little resist- 
ance to the air. This mass was 
placed above the surface, with 
which it was connected by springs, 
which were compressed more or 
jess, according to the air resistance. 
The velocity of fall ranged from 50 
to 130 feet per second. The appa- 
ratus was guided in its fall by a 
vertical cable, and was prevented 
from striking the ground by a pro- 
gressive enlargement of this cable 
beginning at the height of about 
70 feet from the ground. In this 
way the falling body was gradually 
brought to rest by the action of 
spring brakes A tuning fork, 
making 100 vibrations per second, 
was attached to the surface. To 
one of the prongs of this tuning 
fork was attached a style, which, 
as the fork vibrated, moved verti- 
cally over the surface of a vertical 
eylinder, which was covered with 
paper coated with lampblack, and 
was caused to revolve with a speed 








which can be brought to bear 
against its seat by shortening the 
‘od H, by means of the eccentric 
G. In this way the moment of the 
air pressure around B can be meas- 
ured. Thus it is possible to meas- 
ure the moments of the pressure 
with respect to two points; further- 
more, as the rod C can be rotated 
about its axis, the elemenis of the 
resultant pressure upon an inclined 
surface can be determined by mak- 
ing four measurements, at azi- 
muths differing by a right angie. 
The vertical part D is a rod of cast 
steel, which is capable of slight mo- 
tion in a sheath attached to the 
floor of the room above, on which 
the balance stands. This sheath, 
which is very narrow and is bev 
eled in front and behind, protects 
the vertical rod from the air cur- 
rent, without appreciably affecting 
the latter. The horizontal part EF 
is provided with a pair of knife 
edges at each end. The knife edges 
at the front or windward end A 








proportional to the velocity of fall. 
Hence the record takes the form of 
a fine sinusoid, the median line or 
axis of which forms an irregular line around the cylin- 
der. Each point of this axis corresponds to a certain 
position of the falling body. The number of undula- 
tions between this point and the beginning of the 
trace, gives the time; the ordinate of the point indi- 
cates the tension of the springs, and consequently the 
pressure of the air on the surface, at that instant; 
and the abcissa is proportional to the distance through 
which the body has fallen. Hence the trace gives the 
position and velocity of the body and the resistance 
opposed to its motion by the air at every instant. 
Eiffel experimented in this way with plane surfaces 
of various forms, square, oblong, circular, continuous, 
and cut or perforated, with groups of superposed plane 
surfaces, and even with spherical and conical surfaces. 
He arrived at the following conclusions: For veloci- 
ties between 60 and 130 feet per second, the resistance 
of the air is very approximately proportional to the 
Square of the velocity. The exponent of the velocity 
differs very slightly from 2 and appears to increase 
regularly with the velocity, passing through the value 
2, at the velocity of 110 feet per second. The pressure 
per square inch was furthermore found to increase 
with the area of the surface. 

The influence exerted by superposed surfaces on 


Fig. 9.—The Eiffel aerodynamic balance placed above the experiment room. 


been fully described in the Screntiric AMERICAN) Eiffel 
constructed in 1909 an aerodynamic laboratory at the 
Champ de Mars, Paris, where he has subsequently con 
ducted experiments with fixed surfaces, exposed to air 
currents produced by a blower of 50 kilowatts power. 
By this method he was able not only to obtain the 
resultant pressure, but to determine the distribution 
of pressure on both sides of the surface and the move- 
ment of the air in its vicinity. 

In order to place the surface in conditions as nearly 
as possible identical with those produced by a natural 
wind or by movement in the open air, the air current 
must have so large a cross section that its exterior 
filaments will not be affected by the presence of the 
surface, The pressures experienced by the surface 
are measured by an aerodynamic balance, by which 
it is possible to determine the horizontal and vertical 
components, as well as the center of pressure; data 
which are very important in the construction of aero- 
planes. The aerodynamic balance is shown in dia- 
gram in Figs. 1 and 2. The experimental surface is 
attached to the rod C, which is placed parallel to the 
air current. This rod is attached to a rigid T-shaped 
frame DE, which is capable of motion around a knife 
edge A. The action of the air current is opposed by 


are directed downward and back 
ward, while those of the other eud 
B are directed upward and back- 
ward. The seats or these knife edges have projections, 
which prevent the knife edges from moving aiong the 
grooves in which they turn. By moving a lever, the 
knife edges in front can be lifted from their seats to 
protect them from wear, except during the actual ex- 
‘periment. The rod H, which connects the frame Z 
with the beam of the balance, touches these paris only 
by means of knife edges. In short, all the moving 
parts of the apparatus turn on knife edges, and tie 
friction is negligible. The T-shaped piece DE weighs 
more than 100 pounds, This great weight Is not an 
inconvenience, but serves two useful purposes, by less- 
ening and damping the secondary oscillations, due to 
small variations in the force of the air currents, and 
by making the equilibrium of the balance stable in 
every relative position of the current and the surface. 
The entire apparatus is supported by a massive wooden 
platform, about 8 feet square, which rests on a double 
layer of sleepers, buried 10 feet below the floor of the 
room and lying paralle] with the direction of the air 
current. 

The current of air is drawn through a tube 6% feet 
in diameter, and every precaution is taken to keep its 
strength uniform during the experiment. The air Is 
drawn from a large closed room in which the surface 














Fig. 6.—Experiment room of Eiffel’s aerodynamic 
laboratory. 























Fig. 7.—The inlet of the blower. 








Fig. 8.—Arrangement of apparatus for measuring 
pressures at yarious points of the surface. 


EIFFEL’S RECENT EXPERIMENTS ON THE RESISTANCE OF THE AIR. 
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is placed near the inlet of the blower, and not at its 


“tle : usually done The r which leaves a 
blowe! I ted to lt gula I irbances, which 
canno ifficiently t produce uniform 
and natant i en e surface The 
pre ( ol the irface l transmitted to 
t! bala t ! e the observer is 
tationed. 17 iir e1 the experiment room through 
a ce | parallel filaments At the 


the mouth of the conduit 
which leads t ver and which contains two iron 
nesh, placed about 40 inches 


pletely eliminate all irregu 
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to 15 degrees, and thence recedes as the inclination 
is increased, and again attains the center of figure 
when the surface becomes perpendicular to the cur 
rent Finally, Eiffel 
preference of aviators for curved sustaining surfaces, 


indorses the almost universal 


and proves that, for a given resistance to forward 


movement, the curved surface always develops a 


greater lifting power than the plane surface, esp 
cially at small inclinations 
- —>+-0>+-<a— -_ 
The Transit of Halley’s Comet. 
The transit of Halley’s comet and the expected im- 
mersion of the earth in the tail of that historic body 


May 28, 1910, 


way, affect the aurora borealis. The failure of hig 
expedition, which it is almost safe to assert, stil] 
leaves that theory unproved 

elaborate 
navigators and 


Similarly unsuccessful must be all the 
preparations made by meteorologists 
meteorological sta- 


physicists The more important 


tions of the world sent up sounding balloons at fre. 
quent intervals on the 18th and 19th of May, for the 


express purpose of bringing down from the upper 
strata of the atmosphere some record of unusual hap- 
penings which might safely be attributed to the influ. 
ence of the comet. All this labor is now in vain. Simi- 


larly, it is very unlikely that the instructions sent 

























































































. oa , "1 a ives the blower through a have proven once more what may happen to the best- forth by the United States Hydrographic Office to 
iy r lua enlarges and serves still fur laid plans of mathematicians. The transit undoubtedly wireless operators, charging them to note any curious 
ther to assure regularity of flow. Hence, the velocity occurred, but whether or not the earth really encoun and unusual effects on their instruments, will prove 
lireetior f the air current are uniform through tered the tail seems to be a matter of considerable barren 
out ction and, as the apparatus is entirely doubt When the night of May 18th came, and the The expedition which was sent to the Hawaiian 
: d. it is not affected by the wind outside scientific world was all agog, the tail was so curved Islands by the Astronomical and Astrophysi al Society 
rhe velocities of the air current are deduced from that the passage of the earth through it seemed only of America for the purpose of observing the transit 
the readings of manometers, and the results have been remotely possible On the morning of the 20th a cables a preliminary report of complete inability to 
' he f owing manner One of the sur broad band of light that stretched along the horizon note any transit whatever. This was more or less ex- 
perforated tl i for a distance varying from 120 to 160 degrees pro pected It ‘82 a transit occurred which was fortunately 
number ¢ oles, in observed by Mr. Finlay 
ach : h was coun- at the Cape of Good Hope, 
t k a v, having at The comet of 1882 was 
its cent i fle 0 followed by him “continu. 
= . Hiametet Ry ously right into the boil- 
ssurit h a sma ing of the limb.” No soon- 
snot > 4 pressu er had it touched it, than 
d , ‘ t vanished as if de. 
the ‘ s nd nte stroyed So sudden was 
ni ] th the disappearance that 
at > ta thax the comet was at first be- 
; ’ it he lieved to have passed be- 
sla 1ined hind the sun As a mat- 
\ t relat ter of fact, the observers 
lt r t at the Cape had witnessed 
e 1 Eiffel i genuine transit. The ex- 
nd i iss 7 Léon perience of the observ 
R ha id b ers at the Hawaiian Isl 
, n this yoratory = Ze VOLETEE 5 inds with Halley's comet 
We | I only a te - seems to have been exact- 
. A te 
few i important I similar. On the whole, 
ontesineihas UZZZ. this apparent failure to 
Rig a ‘ d that observe the creeping of a 
tl alue <« t! iorizon black speck across. the 
tal on ! t r 1 is face of the sun may be 
" ul ‘ an e deemed aconfirmation of our 
ser ' 1 co present theories that the 
tinuall ! nelina bulk of a comet is n h 
tior f ti surface to the - too flimsy to be detected 
hie ! the vertical in the blinding glare of 
omponent attains a maxi Z our central luminary 
jum at an inclination of Although the passage of 
15 degre: and thereafter 7 * = => ¥* f E A the earth through the tail 
diministies very rapidly, “z 8 — cf Halley's comet turned 
ind vanishes at 90 degrees z = FIG.4. 4 cut to be an extraordin- 
when the plane is ver aro ary disappointment, it is 
tical ewe D 0 unfair to charge our 
The surfaces employed ye ome mathematical astronomers 
in these experiments had — . ¥ FIG 2 wit h incompetence A 
i plane of symmetry paral = comet's tail is so caprt- 
| to the wind. In order = | cious, so fluctuating @ 
to determine the dire : - , . structure. it changes with 
tions of e air filaments ; { | such _ startling rapidity, 
in this plat t short and - gees <I >-—FIG.5. || that the predictions of any 
ve ligh e, attached | astronomer with regard 
to the e1 f a thin rod to its behavior must ak 
a placed at various ~ oi ‘i ways be stated with some 
point f the plane and ro —< eS=4. i> E¢ = reserve. 
the position and direction The tail of Halley's 
f vi were dete! comet has conducted itself 
mined as accurately as in a mest whimsical fash- 
ross ible in most cases it ion In the middie of 
was found that, especially February, it was some fif- 
near the front edge of the b 1. The Eiffel aerodynamic balance, Fig. 2. Diagram of the balance, Fig. 3. Direction stream lines near a aq plate inclined 4y teen million miles long. 
urface, the direction of to the alr current g. 4. Stream lines near a square plate inclined § .° to the air current. Fig. 5. Stream fae ~ In April, it seemed to 
the wire fluctuated rapidly ee have vanished entirely. 
bet t tuation in the claimed indubitably that the earth was still untouched, Then it grew again, until finally it attained a length 
di ‘ ny and that contrary to expectations, the comet was still that has been variously placed at twenty to forty 
’ not in the east Prof. W. W. Campbell, of the Lick Ob- million miles It seems to have split longitudinally 
very stal o that only a very small i ervatory, saw the comet visibly in the eastern sky into three more or less well defined parts. When we 
ence is required to pass from one system to an According to him, the tail was at least 140 degrees consider that Morehouse’s comet of 1908 (comet C, 
The various possible systems of flow could be approxi long and lagged far behind the radius vector jecause 1908) exhibited some extraordinary changes; that it 


ermined by careful observation and com 


parison of the directions of the wire 


Fig shows the directions of the air fi.aments near 
L square irface, the plane of which makes an angi 
f 40 h the direction of the current Fig 


+ shows the directions of the stream lines near a sur 


fa Incl I r to the current It will be ob 
served tl hese lin ar very variable and conse 
quently i ible Che ame fact shown when 
. - licular to tl current. Fig 
4 1 i ! ! f tl air a various 
I i regions inclosed by 
the dotte lit the d 80 great that no 
Meat iit tior f fl deter | 


In regard te the cent essure t vrincides 
the surface is horizontal, 


gradually moves forward as the inclination increases 


with the center of figures 


of the angle of 18-odd degrees which separates the 
earth's orbit from that of the comet, the curvature 
of the tail, to which this extraordinary misadventure 
may probably be traced, probably prevented the earth 
from coming in contact with it 

All the scientific expeditions which have been sent 
out t is parts of the earth will probably come 
back with nothing to report. Some of these scientific 
roceeded to their destinations at 

Thus Prof. Birkeland, of the 
University of Christiania, Kaafjord, in the 
northern part of rway, for the purpose of noting 


parties 1 

considerable 
went to 
magnetic effects might be 


whatever electrical 


attributed t comet's tail, and particularly to ob- 
serve the relation of the aurora borealis to the comet. 
He has his own theory that the particles of a comet’s 


tail are so highly electrified that they may, in some 


repeatedly formed’ tails, which were discarded to drift 
out bodily into space, until they finally melted away; 
that in several cases tails were twisted or corkscrew 
shaped, as if they had gene out in a more or less 
spiral form; that areas of material connected with the 
tail would become visible at- some distance from the 
head, where apparently no supply had reached it from 
the nucleus; that several times the matter of the 
perpendicularly to its length; 
and that at one time the entire tail was thrown for- 
perpendicularly to the 
the tail’s 


tail was accelerated 


ward and violently eurved 


radius vector in the general direction of 


sweep through space (a peculiarity opposed to the, 


laws of gravitation), it is evident that a comet pre 
sents important problems for the future astronomer 
to solve. It is no wonder that Halley’s comet should 
have disappointed us. 
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MEASURING AEROPLANE HEIGHTS. 


= 
To the the ScreENTIFIC AMERICAN: 

Replyi vour communication of recent date, re- 
questing forward a drawing of an apparatus 
which French journal has stated I have for as- 
certainin¢ height of an aeroplane in flight, I beg 
leave to say that there is some inaccuracy in the 
stateme! quoted. 

Primarily, the apparatus used were merely a rough- 
ly-made “range rake,” such as has been in use for 


some time in the Coast Artillery Corps for computing 
the “overs and shorts” that occur during their big- 
gun practice Secondarily, in so far as accuracy is 
concerned, it cannot by any imagining be ecnsidered 
as accurate as a triangulation method employing two 
transits with a long connecting base line. 

The “range rake” is simply a wand about three 
feet in length, having at one end a set of fine saw- 
teeth placed at right angles to the wand on 2 metal 
strip several inches in length. Measurements are 
taken between teeth to the right and left of the mid- 
dle tooth 

The principle on which this depends is that of simi- 
lar triangles, the same being illustrated by the accom- 
panying diagram. From this diagram and description 
it can readily be seen that the short base line pre- 
cludes any great accuracy in the computations. 

However, to apply the facts to the particular flight 








A 
THE RAKE 


MEASURING ALTITUDE OF AEROPLANE WITH A 
RANGE RAKE. 


BC:AD::ef:Ax; ef=width of aeroplane, B C apparent width 
measured on the rake, 


which was referred to in the French journal, I am 
of opinion, personally, that Paulhan actually attained 
an elevation of approximately forty-six hundred feet, 
for the following reasons: 

1. The official figures were taken by two transits 
set one thousand feet apart. The solution of the ob- 
tained triangles gave him an altitude of 4,165 feet. 
The method and computations of the triangles were 
undoubtedly correct. The error, if any, was due to 
the fact that he attained his maximum height when 
crossing the line joining the transits. This so ap- 
peared to me, At that time, owing to the acuteness 
of the angle of elevation, it was impossible for either 
transit to take a reading, both being interfered with 
by the horizontal bases of the instruments. The maxi- 
mum height as taken by these transits was when Paul- 
han was distant from the base line approximately 
one mile. 

2. Paulhan had with him an aneroid barometer, 
corrected but not sealed. He stated that this regis- 
tered a maximum of 4,600 feet (after being reduced 
from meters). 

3. The maximum height as taken by Capt. Samuel 
Bottoms, Coast Artillery Corps, U. S. A., and myself 
With a “range rake” was 5,287 feet. 

From all of the above I am of the opinion given 
above, viz., that Louis Paulhan actually attained a 
height of approximately four thousand six hundred 
feet at the Los Angeles meet, but am also of opinion 
that the official figure of 4,165 feet was the only one 
Which could have been accepted under the circum- 
stances. Paut W. Beck, 

First Lieutenant Signal Corps, United States Army. 

Presidio of San Francisco, Cal. 

0 
The output of the Clyde shipbuilding yards during 


April totaled 20 vessels and 60,000 tons, which is the 
largest recorded since July, 1907, when the output 
totaled 67,000 tons. The aggregate for the four months 
amounts to 154,000 tons, as compared with 98,000 tons 
in the corresponding period of last year. The total 


included a } ittleship. A fair amount of new work has 


been booked during the month, and prospects are 
good. 
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HOW CHICAGO IS SOLVING ITS RAPID TRANSIT 
PROBLEM. 
BY D, H, STEVENS, 

The city of Chicago has been hard at work rehabili- 
tating its surface street-car systems, and completing 
plans for the new subway lines. The engineers of the 
city have estimated how many passengers enter and 
leave Chicago’s six square miles of business area 
every twenty-four hours, and the results prove that 
the present lines are hopelessly overworked. During 
two normal business days of the past year it was found 
that on all of the lines running into the down-town 
district bounded by Chicago Avenue on the north, 
by Twelfth Street on the south, on the west by Hal- 
sted Street, and on the east by Lake Michigan, an 
area of about six square miles, every seventh passen- 
ger was without a seat. When it is remembered that 
the service cannot be improved much along present 
lines, it is clearly seen that a subway is imperative. 
At a conservative estimate, the next generation will 
see a demand for train facilities from the central dis- 
trict of the city equal to all facilities now available 
from the central part of New York city, with all its 
ferries, tunnels, subways, bridge and surface lines. 
To meet this need, the engineers have planned a sys- 
tem which it is believed will adequately meet this 
great demand for cars during the rush hours, 

The completersystem will be bounded on the north by 
Chicago Avenue, on the south by Twenty-second Street, 
on the west by Halsted Street, and on the east by Wa- 
bash Avenue, Four terminal stations will be built im- 
mediately at the boundaries of this subway zone; one 
at Chicago Avenue and North Franklin Street; one at 
Dearborn and Twenty-second Streets; another at 
Van Buren and Halsted Streets; and the fourth at 
Randolph and Halsted Streets. The new underground 
will begin where the four elevated lines now enter the 
district, and all surface cars from the respective quar- 
ters of the city will also converge at these four termi- 
nal stations, where all surface and elevated cars from 
the resident districts will become subway cars, and 
will remain under the surface until they again pass 
out of the district. 

As shown in the front-page plan, a four-track route 
will run close to the surface of Wabash Avenue from 
Chicago Avenue to Twenty-second Street. This route 
will carry all through cars from the South and North 
Sides, two tracks being exclusively for surface cars 
and two for elevated trains. After passing to the 
opposite limit of the district, the trains from each 
direction will turn about and will return to their 
respective starting points by the same route. 

From the West Side of the city two tubes will run 
in beneath Randolph and Washington Streets, as 
shown in the accompanying plan, and will turn south- 
ward on State Street, and then return to the West 
Side under Adams Street and Jackson Boulevard. 
After coming out into daylight at the Halsted Street 
terminal, these cars will also scatter to all points on 
the west side of the river. 

To complete this first stage of plan one will cost 
about forty millions of dollars. Its capacity will be 
fifty per cent greater than that of all the traction 
lines now operating within the district. With the 
aid of surface cars to make short hauls within the 
business district, this plan will serve the needs of 
the city for many years. 

An additional expenditure of forty millions will 
then build the second stage of this plan, when other 
busy streets will cover branches of the system. In 
this stage of the development will be found both loops 
and through routes for all parts of Chicago. Yet 
where the various tunnels cross one another there 
will be no grade crossings: one tube will dip in its 
course so as to pass completely under the other line. 
This will eliminate all danger of underground colli- 
sions. 

A further expenditure of thirty-two million dollars 
will serve to complete the system, when every street 
within the subway zone will have beneath it a branch 
of the subway. Two, three, and four-track subway 
lines will honeycomb the whole area, and the entire 
district will be served by the most elaborate, yet the 
most efficient, subway system in the world. This 
plan, in its completed form, will cost about one hun- 
dred and twelve millions of dollars, and will serve 
the needs of the city at its present rate of growth 
until 1950. Improved methods of transportation will 
probably cause the business district to expand, and 
the subway will be built accordingly. It may ulti- 
mately be possible to remove every yard of rail and 
every car from the surface of down-town streets. 

On our front page is shown a cross-section of one 
of the future stations on Wabash Avenue. As seen in 
this picture, the tracks lie close to the street surface. 
Because of the danger to certain building foundations, 
a low-level subway is impracticable, and the cost 
would be prohibitive. As the entire subway is to lie 
in the soft blue clay that underlies the business 
district, a special type of construction will be needed. 
The concrete core of the subway walls must be so 
constructed as to bear heavy pressure from any side, 
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and the engineers have worked out a type of con- 
struction to meet this requirement. Stations of this 
type will be built in the center of every block on 
Wabash Avenue, and the platforms will be but a 
short distance below the sidewalk level. Underground 
walks will afford opportunity to cross the streets, or 
to walk parallel to the car line, past the basement 
windows of the department stores. 

The cars will include the most modern improve- 
ments, such as side entrances, to permit the rapid 
handling of passengers, provided with automatic sig- 
nals to show the motorman when al] the doors are 
closed. The use of these cars will greatly reduce the 
length of stops at stations. The plans also previde 
for the housing of all underground utilities in guit- 
able chambers, Every public service corporation will 
have its own chamber, as shown on the front-page 
engraving, in which will be accommodated all of its 
pipe lines within the subway zone. Particular care 
will be taken to provide for the future water supply, 
a very vital provision in the consideration of the fu- 
ture needs of the business district. These chambers 
will be easily accessible from the street surface, so 
that it will be a simple matter to inspect or repair 
the pine lines of any company. The cost of this gal- 
lery construction has been included in the foregoing 
figures, so that an expenditure of one hundred and 
twelve millions of dollars will give Chicago a com- 
plete traction system, and the best possible provision 
for her public utilities. 

This comprehensive plan is the outcome cf several 
months of investigation by City Engineer John Eric- 
son. The result is a scheme of construction that is 
well adapted to meet the peculiar needs of a city 
that has its entire business interest within an area 
of six square miles. Whatever slight variations may 
be made in the plans during the progress of con- 
struction, the scheme for construction as here de 
scribed will be the generai foundation for whaiever 
subways may be built. 

sm” 
The Current Supplement, 

The Garratt flexible railroad locomotive is the sub- 
ject of the opening article of the current SuprLement, 
No. 1795. The salient features of the locomotive are 
its extreme flexibility and adaptability for operation 
on steep grades and sharp curves. The mining of 
tungsten ore is described by Consular Agent Harry A 
McBride, of Bilbao. From the beginning, American 
agriculture has been characterized by its extensive- 
ness rather than its intensiveness. Land has been 
more abundant than labor. Prof. Homer ©. Price 
contributes an article entitled “The Reorganization of 
American Farming,” in which he points out that the 
problem which now confronts the American farmer is 
to adapt his soil to present conditions. William B&. 
Stark presents the first installment of a paper on 
“Measuring Instruments of Long Ago.” “Ilo, a Third 
Universal Language,” is the title of an article describ 
ing a universal tongue which is intended to take the 
place of Esperanto, on which it is an improvement. 
Prof. Ralph Barton Perry writes on the prophecy of 
Francis Bacon. A profile puppet-show can be made 
as described by A. Roze. Some new electrical and 
physical apparatus are illustrated. Prof. E. A. Min- 
chen reviews some applications of microscopy to prac- 
tical science and modern knowledge. 
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The Difference Between a Sanitarium and a 
Sanatorium, 


The words “sanitarium” and “sanatorium” are pop- 
ularly understood to have the same meaning and are 
generally used interchangeably, when designating (or 
describing) places of refuge for sick people, but there 
is, in fact, quite a distinction between the meaning of 
the two words. In answer to a correspendent on this 
subject the Literary Digest says: 

“The distinction between these words lies in the 
fact that they are derived from two different Latin 
roots. ‘Sanatorium’ is derived from the late Latin 
sanatorius, meaning health-giving. The terin relates 
specially to ‘an institution for treatment of disease or 
care of invalids; especially an establishment employ- 
ing natural therapeutic agents or conditions peculiar 
to the locality, or some specific treatment, or treating 
particular diseases.’ On the other hand, ‘sanitarium’ 
is derived from the Latin sanitas, from sanus, meaning 
whole, or sound. ‘Sanitarium’ relates more specifi- 
cally to ‘a place where the hygienic conditions are 
preservative of health, as distinguished from one where 
therapeutic agencies are employed.’ Hence it is the 
province of a ‘sanitarium’ to preserve heaith, that of a 
‘sanatorium’ to restore it. Care should be exercised 
in combining the proper vowels in these two words, 


in order to indicate cerrectly the derivation.” 
— +e 


In our issue of May 14th we published an articie 
on the utilization of wireless telegraphy in connec- 
tion with a Chalmers-Detroit automobile in the Gtid- 
den tour. Through inadvertence, we neglected to 
state in the article that the wireless installation was 
devised by Dr. Lee De Forest. 
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THE CARTAGO EARTHQUAKE. seconds. The destructive motion was mainly vertical shocks, among which a gyratory motion was percepti- 

BY PROP TAVK MICHAUD, COSTA J FE COLLEGE and began suddenly, that is, without the premonitory ble. The dust raised by the instantaneous fall of 

On May 4th, at 6:50 P. M., the city of Cartago, for shocks which usually give most people time enough to houses and public buildings was so great that many 
mer capital of Costa Rica, was wiped out of existence run out from their houses. Immediately after the heavy people thought they had escaped death by crushing 
by an explosive earthquake which lasted but a few up-and-down motion came a long ‘series of smalier only to die of suffocation. Twenty thousand people 




















A primary school. House of Poet Trogo, who was killed on the sidewalk. Rear view of the wrecked convent. 








Froat fagade of the convent. Note the absolute wrecking of the massive Top of church tower bodily torn asunder and threwn to 
towers. the ground. 


TERRIFIC RESULTS OF THE “ EXPLOSIVE ’’ EARTHQUAKE AT CARTAGO, COSTA RICA. 














it shelter. As the writer is sending this 


4 , 7th) 706 corpses have been dug out of 
the 1 That number is rapidly increasing. The 
number of the wounded is not yet known. They are 
carried . by special trains, to San José. The des- 
titution and suffering are intense, Persons who wish 
to help may do so through the American legation in 
San Jost 

During the year 1909 small earthquakes in Cartago 


had been rather frequent, and the writer, who had 
a seismograph in the Cartago College, began to send 
regular reports to the recently founded Strasburg Cen- 
tral Bureau of the International Association of Seis- 
mology. On April 13th, 1910, shortly after midnight, 
came a first warning of the impending catastrophe, 
in the form of a series of earthquakes, the third of 
which fissured many houses, destroyed some poorly 
built walls, and played great havoc among bottles and 
earthenware This earthquake was generally felt on 
the whole Costa Rican plateau. On the following days 
smaller shocks, mostly of intensity III to V (Rossi 
and Forel scale) followed at the rate of some three to 
eight a day, The population in Cartago and San José 
became alarmed, and erected in the streets and public 
parks tents and sheds, in which they slept. The 
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HOW TO ACT IN CASE OF FIRE. 
BY PERCY COLLINS, 

Perhaps no single ejaculation is capable of produc- 
ing so instantaneous and so widespread an alarm as 
the cry of “Fire!” Nor is this surprising when we 
remember that the fire fiend is each year responsible 
for an almost incalculable loss, both of life and of 
property. 

Yet of all emergencies, none more than an outbreak 
of fire imperatively demands a preservation of one’s 
power to act with coolness and decision. Often, by 
prompt and well-directed action, the threatened catas- 
trophe may be averted; the loss of property, and what 
is still more important, the loss of human life, may 
be avoided. 

Fire drill nowadays has its place in the routine 
of every well-conducted scholastic establishment; nor 
can it be doubted that the capacity for prompt and 
intelligent action thus inculcated in the minds of 
young people of both sexes has, in emergency, proved 
the means of preventing appalling disaster. But 
while this capacity for combined action is very desira- 
ble, there seems to be a danger of fostering it at the 
expense of what one may term “fire education.” 
Every child should be taught, by means of precept 
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tor’s head, but the carbonic-acid gas with which the 
water is charged helps to deaden the flames, 

How to act for one’s safety, or to assist another, 
in the case of burning clothing cannot be better told 
than in the words of Prof. John Marshall. He says: 
“If the dress of a woman catches fire, she should at 
once lie down on the floor, and should craw! in this 
position either to a bell-pull or a door, and cali for 
assistance; or she should roll herself in a rug or 
blanket, In the event of a man rendering help, he 
should at once lay the patient down, take off his coat 
and roll her in it, unless he can obtain a blanket or 
rug, or roll her on the carpet. If a woman renders 
assistance, she must be careful not to allow her own 
clothing to touch the victim, but to hold a rug or 
blanket in front of herself while approaching th« 
flames.” 

Prompt action without rashness or self-balking 
hurry, is the keynote of success in fighting the fire 
fiend. This applies especially to those whe wake from 
sleep to find the house on fire. Not a moment should 
be lost, but there should be no wild rushing from a 
window to a door and back again. First an attempt 
should be made to get down the stairs. To escape 
through passages filled with suffocating smoke, tie a 























Blazing of] from overturned lamp extinguished by 


use of flour. 


To avoid drawing burnt or sealded limb from 
clothing cut apparel away with sharp scissors. 


Manner of tying sheets, ete., together to form an 


escape rope. 


























Crawling method of escape from passages filled with smoke. Handkerchief 


holds wet sponge in place. 


Shocks had somewhat decreased in number and in- 
tensity when the fatal issue came 

Cartago is situated at an altitude of 4,700 feet, at 
the very foct of the huge volcano Irazu, which towers 
11,500 feet above sea level. The Irazu volcano is con- 
Sidered as extinct, the only remnant of its former 
activity being a few fumarolles or steam jets, located 
at a considerable distance from the now silent and cold 
craters. At no time before or after the catastrophe 
have the fumarolles shown any symptom of increased 
activity. Moreover, the seismograph in Cartago gave 
for most earthquakes a direction which was almost 
perpendicular to that. of the voleano. However, a few 
days before the destructive shock, the direction of the 
earthquakes became variable, and for some of them 
coincided with that of the Irazu. On May 4th the 
needle of the apparatus began writing the last chap- 
ter of the drama, and while so doing jumped out sev- 
eral times from the glass plate. Then the seismo- 
graph, which is a heavy inverted pendulum contained 
in a box some three feet high, was violently thrown 
against the wall; the glass plate fell from its shelf, 
and was broken in two 

Among the public buildings. which are in ruins is 
the beautiful Palace of Peace, a gift of Mr. Andrew 
Carnegie. The palace had just been completed, the in- 
terior only being left unfinished. 


HOW TO ACT IN CASE OF FIRE, 


and experiment, what to do when a fire breaks out in 
his own house. He should be instructed how to go to 
work coolly and. methodically, either to extinguish 
the flames, or—if necessary—to escape from the build 
ing. Lessons of this kind, imparted by practical meth- 
ods, would become a source: of strength in after life, 
and would go far to check the recurrence of fire out 
breaks, with their entailed loss of life and capital. 

Take, for example, the case of an overturned oil 
lamp. There is a sudden and alarming blaze; but if 
action is taken at once, the damage may be confined 
to the carpet, cloth, or what-not upon which the lamp 
actually lies. To throw water on the conflagration 
is useless. The burning oil will only be forced over 
a larger area. The aim should be to absorb the oil 
and smother the flame as much as possible, and this 
may best be done by means of some non-flammable 
powder—such as flour, sand, earth from the garden 
or anything of the kind. 

Another point worth remembering is the use of the 
soda-water syphon as an extinguisher. Suppose that 
a lamp or candle has ignited a curtain and that the 
flame has run up the fabric. A syphon of soda water, 
held as shown in the accompanying photograph, and 
squirted over the flames, will work wonders. Not 
only does the force with which the liquid leaves the 
tube allow of its being directed well above the opera- 





A syphon makes a handy and an 
efficient tire extinguisher. 


Method of using knottea bianket er 
sheet rope for escape by windows. 


wet handkerchief over the mouth and nose, then crawl 
on the hands and knees, for the smoke tends to ris 
with the hot air, and will be less dense close to thi 
floor. 

But if the whole of the lower part ’of the house is 
burning, and escape by means of the stairs is impossi 
ble, preparations must be made for leaving through 
the window Tie all the sheets and blankets together 
by means of “reef-knots,” which will not slip, no mat 
ter how much strain is put upon them. Then drop 
the bedding or mattress from the window, in order 
that there may be some kind of break in the event 
of a possible fall. Finally, make one end of your im 


provised fire-escape fast to the bedpost, drop the other: 


end from the window, and after making sure that it 
reaches to, or almost to, the ground, go down it boldly 
hand over hand. It should be added that in the case 
of inexperienced persons, there is always considerable 
risk of a dangerous fall resulting from this means of 
exit; therefore it should be undertaken only when all 
other means of escape have failed 

In conclusion, a few words may be added respect 


ing the treatment of burns and scalds prior to the 
arrival of a doctor. The main point to bear in mind 
is that the air is to be excluded from the affected 
part as quickly as possible. This may be done by 


(Concluded on page 451.) 
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wmte HEAVENS IN 


BY HENRY NORRIS RUSSELI 





though less exciting from an a head proved perfectly transparent during its transit 
a indy nt thar May across the sun, and that its tail is so much curved 
t e tha ial ji n its own plane that the earth did not reach it till 
ong after daybreak on the 19tl Before dawn this 
i t w i morning it was a magnificent object, extending from 
iin object of attention At - the eastern horizon half way across the sky, till it 
nning of the montl ex as lost in the Milky Way Its total length up to 
d ation, about the nvisible head was fully 120 deg., according to 
be eel te is and Alp bservations here, and 10 deg. as seen at the Lick 
Hydrae) 1 dark ky Observatory a few hours later 
el Pp. M It will how THE HEAVENS 
ver be mt s 8] ious than the week before As our marvelous visitor fades in the western 
rd i] seem t hrink and fade rapidly as it recedes heavens, we may turn once more to the old familiar 
om 1 Its distance on the ist is about fifty million onsteliations. In the north, below the Pole, is Cassio 
les, and tl increases steadily, at the rate of three pica, low on the horizon Above her is Cepheus, and 
h the eart higher still the Little Bear, standing poised on its tail 
Pole Between this and the Great Bear are 
ol the co t motior n the the long coils of Draco Our initial shows the truly 
oppos lires nt remainder formidable aspect of this monster, whose form, coils 
its appare? tion in the sky is sk and all, can be traced with decided likeness among the 
Lt ne ] tly 
away ! is t still 
tra eastward and 
P } " imone tr 
irs tinuing ft! I 
ol 5 } if but 
m , o ow 
neg deg. d 
Zz pur and lek dur 
ne Ju 
During day 
un t il i] 
be a fir naked e op t 
I } oo! ill 
bees t leod ‘ ning 
h itl gl d drown 
i it ! 
u f th \ again 
the é “ I l 
on l I l d 
equal far tre t in 
nat iitth i ” I 
of it f it a i 
With tl iid of the latter 
it ca probab b fol- 
lowed l t g) the 
month 
The display which thi 
comet 1Aa5 ! I aur 
ing M ! I I h 
finest of ¢ fifty 
vears 
Curious k it 
niy rival ir he uar 
ter-century 1 the great 
comet which appeared so 
unexpectedly last January 
rhis a at time 
muet brighter that Ha 
ley col ¥ ( its 
col a rom > th in) 
» its t isnot s ug 
and it was t leep in t At 1] o'clock: May 7 
At 10!» o'clock: May 15 
evening j to be en Y 
At 10 o'clock: May 22 
to the best advantag 
Daniel's 190 ys , = 
thouzh ntri alls of At 942 9’clock: May W, 
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as Hailey’s comet was 


never within fifty million 


miles of the earth. and so never afforded nearly as fine stars themselves The two bright stars 8 and y in 
a spectacle the Dragon's head are very conspicuo.s. Two others 
Back of t i te i rt last of which only one is shown on the map, make up 
pr with these an irregula: quadrilateral The faintest 
alce tar of tl vy Draconis, is an interesting double, sep- 
| arab th a field-glass of high power—the distance of 
llion t l l onents being almost exactly one minute of arc 
away fror i so that it never wked mor The star a@ Draconis, about midway between the 
than leg. long—as against over 80 deg. for Ha bowl of the Little Dipper and the end of the handle 
met before it left the morning sky Before tl of the Great Dipper, is noteworthy as the pole-star 
comes Coggia’s comet of 1874, with a tail of 50 deg of the ancient Egyptians. About the year 3500 B. C 
long but th last comet fully comparable in ee tial pole, in the course of its precessional 
appearal h our visitor of this year, is the I i 1 very near this star, so that it held 
R6 whose tail was at one time the sz place in the heavens then that Polaris does 

0 deg. it i t length As in the present case to-da 
e eart : the tail without any sensible in the t see the great cross of Cygnus, 
ets oft illumination of the sky and the br a and due east Altair has just 
the ! " f I vears earlier, in 1858 risen Higher reules, and south of him 
: i fix Ophiuchus, entangled the Serpent which he car- 
of t the 1 tury ric Boovte right « rhead, Arcturus being some 
Ss 7 thes omets 1882 20 deg. sout! the zé Low in the southeast is 
were rea 1 lares aff ia but Scorpio, not yet fully risen On the right and above 
the ver far l irecu ta he ent is the insignificant group of Libra, and the extensive 
turn make rable le, v , one of Virgo, now brightened up by Jupiter, in the 
them, so fa he jud the reco uthwest Below this, all along the sky from west 
The last ne i ie writing is ti outh, stretch he mighty length of Hydra, with 
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the Crow and Cup resting upon its back, Due south, 
far down below Virgo, are many of the stars of the 
Centaur and the Wolf Observers in low latitudes, 
near the tropics, can see below these the two bright- 
est stars of the constellation which, though among the 
most brilliant in the heavens, have no Greek, Latin, 
or Arabic names, being too far south to be known 
to the ancients. The easternmost of the two, Alpha 
Centauri, is known to all students of astronomy as 
our nearest neighbor in the heavens—only half as far 
away as Sirius, which, so far as is now known, comes 
next 

Farther east, and best seen a little earlier in the 
evening, is the Southern Cross 

Leo, in the west, and Cancer and Gemini below, 
complete our list. This region of the sky will be the 
closest watched of all during the month, for the comet 
is there 

THE PLANETS. 
Mercury is morning star all through the month, 
being best observable 

about the time of his 
greatest elongation on 
the 19th, but as he is then 
south of the sun, and 
rises little more than an 
hour before him, the pres- 
ent opportunity is unfa- 
vorable 

Venus is likewise a 
morning sta rising be- 
fore 3 A. M. and very con- 
spicuous 

Mars is an evening star 
in Gemini and Cancer, 
setting mori than two 
hours later than the sun. 

Jupiter is in Virgo, 
Visible ail the evening 
He is in quadrature on 
the 27th, and comes to 
the meridian at 6 P. M 


Horizs 


Saturn is morning 
star in Aries, rising about 
2 A. M. in the middle of 


the month On the morn- 


ce 
| 
X 
y 
~~ 
ty 
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ing of the 5th he is in ex- 
tremely close conjunction 
with Venus, the two being 
only four minutes of aré 
apart—too close to be 
eparated by the unaided 
eye Unfortunately, the 
closest approach is at 
about 9 A. M. by eastern 
standard time, wher the 
planets are invisbdie in 
the dayiight and they 
will be about a quarter of 
a degree apart at 3 A. M., 
when we can last see 


9 them Observers on the 
At 9 o'clock: June 7 
At 8', o'clock: June 14 
At 8 o'clock: June 22 


Pacific coast will be able 
to follow them until they 
are almost too close to be 
separated by the eye 

Uranus is in _ Sagit- 
tarius, and crosses the 
meridian about 2 A. M. in 
the middle of the month 
Neptune is in Gemini, too near the sun to be observed 

The moon is new at 8 A. M. on the 7th, in her first 
quarter at 11 A. M. on the 14th, full at 3 P. M. on the 
22d, and in her last quarter at 11 P. M. on the 29th. 
She is nearest the earth on the 5th, and farthest 
away on the 18th. In her course around the heavens 
she passes Venus and Saturn on the morning of the 
ith, very closely These conjunctions, like that of 
the planets two days later, happen after the sun has 
risen for the Eastern States, but will be of interest to 
western observers 

Besides these, she passes Mercury on the 6th, Nep- 
tune on the 9th, Mars on the 11th, Jupiter on the 
15th, and Uranus on the 24th, none of them clesely 

_- >-o- > 

By the addition of magnesia to castor oil, it is pos- 
sible to obtain a mixture in the form of a powder, 
which contains fifty per cent of castor oil and pro- 
duces the therapeutic effects of the pure oil, and yet 
is odorless and tasteless The nature of the com- 
pound formed was not completely determined until 
recently It is now proved that it is not a magnesia 
soap, but a simple mixture, for the oil can be ex- 
tracted in unaltered condition by ether, or by treat- 
ment with hydrochloric acid, which dissolv« the 
magnesia. 
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A 13-GUN SHIP; THE LATEST DREADNOUGHT 
DEVELOPMENT. 


BY PERCIVAL A. HISLAM. 


been many modifications of the “Dread- 


€ t i 
Pane de ince it was first introduced in 1905. 
The American modification is distinguished by the 
center-line arrangement of the gun turrets, the German 
by the erful secondary armament and by the re- 
ported introduction of the triple turret. It has re- 


r Italy—the home of constructive genius and 
thplace of the dreadnought itself—to com 
hip the twin turret, the triple turret, and 


mained f 
the real 
bine in ons 
the center-lin arrangement, 

Four ships are under construction for the Mediter- 
ranean power. One, the “Dante Alighieri,” was laid 
down last summer, and is to be launched in Septem- 
ber. In the case of this vessel, her power has been 
exaggerated, for instead of carrying twelve 12-inch 
guns, as re] yrted, she will have only ten. In the case 
of the other three ships, named “Conte 
di Cavour,” “Leonardo da Vinci,” and 
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bles, which had served to hau! wp the raft, were then 
made fast to buried pipes. The resu!t was that the 
stream of oil was hurled against "yhat was virtually 
a raft anchored in midair. The raft, held up by the 
force of oil, is about 15 feet above the mouth of the 
well and just above the stockade. Although this loes 
not actually stifle the gush of oil, it has very much 
lowered the height of the fountain, and thus has re- 
sulted in a vast saving of oil. 





A National Good Roads Laboratory. 

The Agricultural Appropriation Bill approved 
March 38rd, 1893, contained an item appropriating 
$10,000 to enable the Secretary of Agriculture to make 
inquiries into systems of road management through- 
out the United States, to make investigations in re- 
gard to the best methods of road making, and pre- 
pare publications and assist agricultural colleges and 
experiment stations in disseminating information on 
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work of the office is divided into three branches, 
namely, the laboratory work, which is organized as 
the Division of Tests; the engineering work, which is 
known as the Highway Division; and the economic, 
statistical, road management, and miscellaneous 
work, which is organized as the Division of Koad 
Management. 

As the Division of Tests, which may be regarded 
as a National Good Roads Laboratory, is considered 
to be the most completely equipped road material 
laboratory in the world, we give the following de 
tailed description of the plant and work: The Assist- 
ant Director and Chemist has charge of the Division 
of Tests. He has as his assistants a testing engineer 
and an assistant chemist. The chemical laboratory 
is under the immediate direction of the assistant 
chemist, and the physical testing of materials is under 
the testing engineer. There is also in the Division of 
Tests a petrographic laboratory with a petrographer 
in charge. The routine testing of ma- 
terials conducted- by the Division of 





“Giulio Cesare,” it is difficult to say 
whether their power has been under or 
over rated According to first accounts, 
they were to carry eight 14-inch guns. It 
now turns out, however, that they will 
have no fewer than thirteen 12-inch 
weapons. This is a larger number of sin- 
gle-caliber guns than has ever been 
mounted in a modern ship, although the 

















Japanes¢ 


“Satsuma” and “Aki” each / 


Tests consists of microscopic and chemi- 
cal analyses of specimens to determine 
their mineral composition and proper 
classification, and physical tests to deter- 
mine their cementing value, hardness, 
toughness, resistance to wear, water ab- 
sorption, and density. (Builetin 79, Bu- 
reau of Chemistry.) 

In addition to the routine tests, spe- 
cial studies are made regarding the use 





carry four 12-inch and ten 10-inch, to = = 


say nothing of twelve 6-inch The ar- 
rangement of the guns in the Italian 
ships is distinctly novel There will be 
three three-gun turrets, one forward, one 
aft, and one amidships, while a twin 
turret will be placed forward and aft, so 
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= and composition of asphaits, oils, tars, 
compounds, various emulsions, and sait 
solutions, with the view of preventing 
dust and preserving road surfaces, ( Bul- 
letin No, 34.) Other investigations in 
clude research into the decomposition of 
rock powders (Bulletin No. 28, Circular 








as to bring its guns to bear over the 
lower turret There will thus be a full 
broadside of thirteen 12-inch guns, with 
a fore-and-aft fire of five. The secondary 
battery will consist of eighteen 4.7-inch rapid-fire guns, 
besides the same number of 3-inch. Three under-water 
torpedo tubes will be fitted. The displacement will 
be 24,000 tons, the main armor belt 12 inches thick, 
and the speed 22 knots 

The arrangement of the armament in the “Dante 
Alighieri’ is precisely the same as that in the other 
‘three ships, save that the midship turret is suppressed, 
and that the after turrets are on a lower level than 
those forward. As will be seen from the accompany- 
ing sketch, the deck runs straight from bow to stern 
in the three other ships. The “Dante” will have a 
displacement of 18,300 tons and a speed of 23 knots. 
The four ships are to be completed in 1913. 
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HOW THE LAKEVIEW GUSHER WAS CAPPED. 


BY H. C, CARR, 





Last week’s issue of the Scientiric "AMERICAN con- 
tained a description of an oil well in the midway dis- 
trict near Bakersfield, Cal., which on March 15th sud- 
denly blew out the drilling tools and became the Lake- 
view Gusher, the largest 
oil gusher in California, 
blowing out at the rate of 
over 40,000 barrels of 
heavy crude oil a day. The 
force of the gas pressure 
was so terrific that the 
derrick was ripped to 
pieces, and oil spray was 
literally sent for miles in 
every direction How to 
cap this well was a serious 
problem For several 
weeks no attempt what- 
ever was made to check 
the flow. A tentative at- 
tack was then made to 
fasten down a wooden roof 
Over the head of the well. 
Although the roof was made of 16 by 16 timbers, the 
gusher tore them to splinters. 

The following plan was then successfully adopted: 

The gusher had by this time broken out in several 
smali oil fountains in addition to the main stream. 
These additional openings.were smothered by means 
of successive bulwarks of brush and sand. A stock- 
ade of heavy planks was then built around the spout- 
ing well. The walls of the stockade were 15 feet 
high. On one side of the stockade a slanting runway 
Was constructed. A heavy raft 15 by 20 (approxi- 
mately) was then built, resting on this runway like 
a ship on the ways Heavy wire cables were fastened 
to the four corners of the raft. The cables at the 
two lower corners were made fast to heavy pipes bur- 
led 10 feet under ground. The cables attached to the 
upper corners of the raft, as it lay on the ways, were 
rum over the top of the stockade. At a favorable lull 
these upper cables were hauled taut, and the raft was 
dragged into position like a hatch. The two loose ca- 


THIRTEEN TWELVE-INCH GUNS. 


this subject. In pursuance of this authority, the Of- 
fice of Road Inquiry was established. 

During the next two fiscal years, the appropriations 
and the wording of the bill remained the same. The 
appropriation for the fiscal year 1897 was reduced to 
$8,000, and a provision was added authorizing the in- 
vestigation of road-making materials in the several 
States. The appropriation remained $8,000 annually 
during the fiscal years 1898, 1899, and 1900, and no 
change was made in the wording of the bill, although 
the name of the office was changed from “Road In- 
quiry” to “Public Road Inquiries” in the fiscal year 
1899. 

The Agricultural Bill for 1901 carried an appropri- 
ation for $14,000 and provided for conducting experi- 
ments in the city of Washington and elsewhere, and 
collecting, digesting, reporting, and illustrating the 
results of such experiments. The appropriation for 
1902 was $20,000, and the bill provided for the in- 
vestigation of the chemical and physical character of 
road materials. The language of the appropriation 
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ARRANGEMENT OF STOCKADE AND RAFT WITH WHICH THE 


LAKEVIEW GUSHER WAS CAPPED. 


bills has remained practically unchanged up to the 
present time, except that the name of the office was 
changed from “Public Road Inquiries” to the “Office 
of Public Roads” and a statutory organization was 
provided in the Agricultural Bill approved March 3rd, 
1905. In the appropriation bill for 1909, the rent or 
purchase of road-making machinery was forbidden. 
The total appropriations to the fiscal year 1909 inclu- 
sive amount to $473,440. The estimate for 1909-10 as 
approved by the Secretary of Agriculture is for 
$126,450. 

The Office of Public Roads is under the jurisdiction 
of the National Department of Agriculture as shown 
above. It has no administrative duties and exercises 
no control whatever over the roads of the United 
States, its functions being entirely scientific and edu- 
cational. No appropriations are made by the national 
government for roads except on government reserva- 
tions. At the present time there are sixty-seven offi- 
cials and employees on the rolls of the office, The 






No, 38, and Farmers’ Bulletin No. 239), 


NEW ITALIAN BATTLESHIPS WHICH WILL BE THE FIRST TO CARRY the testing of clays for use in paving 


brick, burnt-clay and sand-clay roads 

(Bulletin No. 27 and Farmers’ Bulletin 
No, 311), and the corrosion of iron culverts, bridges, 
and fence wire (Bulletin No. 30 and Farmers’ Bufle- 
tin No. 239). 

The equipment for the physical testing laboratory 
is as follows: 

Large impact machine for testing paving brick; 
impact machine for testing binding power of rock 
dust; impact machine for testing the toughness of 
rocks; Olsen testing machine for tensile, cross-bend 
ing and compression tests, capacity 20,000 pounds; 
Richle testing machine for testing tensile, cross. 
bending, and compressive strengths, capacity 200,000 
pounds; delicate platform scales; hydraulic machine 
for molding briquettes; torsion balance; abrasion ma- 
chine for testing resistance to wear of rocks; vacuum 
pump; diamond saw and grinding laps for making 
thin rock sections for microscopic examinations; bai! 
mill for grinding rock samples into powder: centrifu- 
gal pump; diamond core driil; small rock. crusher; 
grinding disk for testing the hardness of rock sam- 
ples; battery of pebble mills for pulverizing rock pow- 
ders; Westinghouse air 
compressor; hot-air bath; 
gas furnace; and & com- 
plete cement-testing outfit 
consisting of a Fairbank’'s 
torsion machine; Gil- 
more’s needles; standard 
sieves; briquette molds; 
sceaking tanks, etc 


— The equipment for the 
C <i machine shop where test- 
QO Give ing machines and other 

> : apparatus are made and 
Sean me repaired is as follows 
awa} Speed lathe; engine 


lathe; drill press; power 
hack saw; precision iathe; 
saw table; universal trim- 
mer. The chemica] labo- 
ratory is equipped with the necessary chemical appa- 
ratus used in making analyses of rocks, clays, cements, 
and bituminous substances. It is provided with com- 
pressed air, vacuum, gas, hot and cold water, steam 
and electricity. The petrographic laboratory is pro- 
vided with a petrographic microscope of the latest 
Fuess model, which besides the usual attachments is 
provided with a revolving analyzer in the tube to aid 
in the determination of very low doubly refracting 
mineral, and a Schwartzman scale for the measure- 
ment of optical axial angles. The methods used for 
examining and classifying rocks are fully set forth 
in Bulletin No. 31. 

The road material laboratory was established in 
December, 1900, and from that time until! November 
30th, 1908, 3,018 samples of road material were tested 
from practically every State in the Union. The results 
of tests made up to January Ist, 1908, and a brief 
description of the present methods of making routine 
tests are shown on Form No. 28. 
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new €6ThwWwWCOLUMWmUCYrLDCLE. MOTORS 


DEFECTS OF THE TWO-CYCLE ENGINE AND HOW THEY ARE OVERCOME. 





A belief is crowing among gas engine experts that the charge or air and compresses the charge initially jn 
the greatest improvements in ga and gasoline an annular chamber formed by a differential or two. 
motors must come in the future from some type of diameter piston. Two cylinders are worked together, 
engine which ge increased power from its cylinders the lower piston of one compressing the charge for 
by eliminating the idle revolution of the four-cyclk the other This permits getting a full charge and 
ype it j oneeded that four-cycle design ha ra large capacity, though the loss of fuel through the 
tically reached the limit of its possibilities, t! idvent exhaust is likely to be greater. The leakage loss and 
of the automobile having drawn the services of tl base firing are elimirated. This type of motor is used 
brightest men in the gas engine field, the result of on the Elmore automobile and a light-weight engine 
whose work is seen to-day in the splendid exan weighing but 3% pounds per horse-power and con- 
of gas engines found in even the cheaper kind of auto structed after the design of J. W. Broderick is now 

. mobiles However, many designers feel, a vas ex being manufactured for aeroplanes and other aeronau- 


pressed by one prominent engineer, that it is incol! tic purposes 


ceivable that the four-stroke cyck vith its small 4 good idea of the method of operation of this motor 


utilization ef one-half of the piston strokes, will be can be had from the diagrams we reproduce. The 


accepted as th finality of development the t cross-section of one of the cylinders shows the large 
{ ‘ 1 ral compressor piston on the lower end of the working 
for reasons it are familiar to all student piston ¢ On the down stroke the large piston draws 


question in a charge of gas from the carbureter through the 


It is apparent that the chief efforts toward automatic inlet valve M On the up stroke it com- 


ment are now being made with a view to eliminating presses this charge in the chamber F above it and in 


the defects heretofore common to the two-cycle type the pipe G leading across to the inlet port of the see. 
The chief defects of the usual two-cycle engine ma} ond cylinder Just before the piston or the second 


be summed up as follows cylinder opens the exhaust port, it uncovers the inlet 


1. The explosis mixture is taken into the crank port J) and the charge compressed in the transfer pipe 
case, resulting in leakage and in possible explosior G E, leading from cylinder one to cylinder two, passes 


in the base into the cylinder and is directed upward by the deflec- 














2. The new charge comes into direct contact witl tor H In the motor shown, the connecting rods A 
the hot burned gases, causing possible pre-ignition are of steel tubing for the purpose of saving weight. 
and some loss of gas at the exhaust The spark plugs are located in the dome-shaped cylin- 

3. The charge is not large enough in volume be Fig. 1.—Shortt two eyele motor. der heads, where they are most effective in igniting 
cause the crank case is an altogether inefficient con the mixture This type of two-cycle motor offers the 
pressor on account of its very large clearance This advantage that there is no possibility of leakage of the 


means a small charge and also a large percentage of initial compression after the crank-shaft bearings have 
dead gas left in the cylinder become worn, and there is no necessity of making these 
i. The power is not increased materially by the bearings heavier and longer than usual for the pre- 
double number of explosions because of the veak vention of undue wea Neither is there any trouble 


wor economy 





from back fires in the crank case, which sometimes 





two-cycle engines meet these defect cause serious damage 


rent ways. The Newcomb engine was recently The new cycle motor is a recent invention of C. A. 





ed before the Automobile Club of America. This Dawley, member of the American Society of Mechani- 


is a twocycle engine using the crank case to supply cal Engineers. This engine has some features of both 


air only This air blows out the previous charge and of those described above It uses a differential piston 
furnishes oxygen to burn the next charge of fuel and handles the charge in an annular chamber, but 


The fuel is injected directly into the cylinder from a it also compresses air in the crank case. Owing to the 


plunger pump, the quantity being controlled by regu enlarged diameter of the piston in the crank case, the 


lating the stroke of the pump. The gasoline is directed air supply is in excess of the piston displacement. The 


downward into a small cup ow the head of the piston air displaces the exhaust and scavenges the cylinder 


When the piston rises this cup or pocket is in the before the new charge is admitted. The admission of 


vicinity of the spark plug, so that there is always an the new charge is controlled by the valve F in Fig. 


ignitable mixture near the plug, even when running 5, and the timing is such as to introduce the charge 


on very light load This arrangement avoids several after the cylinder is cleared of burned gases, but before 


of the defects of ordinary two-cycle engines The compression commences. This evidently will give a 


harge is limited, however, by the amount of ai! full charge of air and fuel and prevent any loss of 
which can be supplied from the crank case, which fuel or premature ignition When used on gasoline 
would searcely exceed 75 per cent of the displacement this engine may use a carbureter, in which case an 


of the piston, leaving the other 25 per cent and the extra rich mixture would be drawn into chamber B, 





clearance space filled with burned gas This engine while the additional air required for combustion would 
will undoubtedly be more powerful, economical, and come from the crank casé Or a fuel pump may be 
reliabie than the ordinary two-cycle motor used as in the Newcomb engine, except that in this 

Another improved type of two-cycle engine is that t case the gasoline would be delivered into port M 
mpioying a differential piston This engine leaves Fig. 2.— Longitudinal section through the Broderick and then blown into the cylinder by the charge of 
out the crank case entirely as a means of supplying two-cycle motor. (Continued on page 449.) 












if iy . y TESS 
\ ¥) SS or 
/ | SAG SSo= 







“4; ie 


Z 
east eatdtsaparererenrshe 














SSULPELPEIPTOLPISISELE DA pg 


LLPSSASLD 





~ 














ret VULEVEEEEES bear 































4, T . ‘ Z +4 
AE | si mz: 
2a: . 2 % 
4 v é a } g F3 
4 Y 3 I Z a j 2 > 2S Lia g fy 
i ae ’ = | sevens Yy 
fi 1 7 X OM Wim? =~ 
: BS iW 4 ; 
; N KA : 
N i N Ais % H 
N i 1h : , ! 
+i BR iz = 
N ho i i} 
7 +} es 
j j } 
> 2 ? ? a J 2 z z Lia 
vg i 
4‘ 
Lida 











$s 
ea 


AY 

N 

N 7 
SSSSSSSSSSSS 


$ 
cr 





> 
S 
w 
S 
> 
Len 





maa REe SES NAST ENTERS 
ss 

sy 

> 
































Fig. 4.—Seetion of Dawley engin Fig. 3.—Side elevation of Broderick two-cyele aeronautic motor. Fi 
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- 5.—Section of Dawley engine. 
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A ROUGH AND READY GALVANIC BATTERY. 


JARMAN, 








BY A. J. 
The best battery for experimental work in the work- 


shop or laboratory is one of the rough-and-ready type 


that will give a moderate current of electricity of 
say three or four amperes with an electromotive force 
of 1.5 to 3 volts. Such a battery is suited for the ex- 


citing of a electromagnet, for magnetizing 


purposes, operating an induction coil, and for electro 


powerful 


silver plating, electro brassing, or electro coppering 
either by the hot or cold process, and for electro gild- 
ing The following description will enable anyone 


handle woodworking tools to construct such 
being 


who can 


a battery consisting of two cells, capable of 
coupled so as to give the current of one large cell or 
in series so as to yield the current of one cell and 
the electromotive This latter plan is 
the one best suited for coppering, brassing or electro 
This type of battery has been used, and is 
men- 


well to 


force of two 
nickeling. 
still used by the 
tioned, for over five years, so it 


writer for all the purposes 
has been put 
the test of experience 

The wood used in making the thor 


been 


battery must be 
that 
will proye to be just 
inch thick 
Plane this 


oughly well seasoned An old board has 


kept 
the thing required 
Cut a strip 5 feet long and 8 inches wide. 


years in an office or a loft 
The board should be 1 


smooth all over and then cut three pieces 1314 inches 
long, and three pieces 5% inches long. The latter 
will form the ends and central division of the bat 
tery. The side pieces inust be grooved so as to re- 
ceive these pieces with a very nice fitting joint as 
shown in Fig. 1. The bottom piece must be made as 


shown in Fig. 2, with two pieces of wood cut exactly 
square, this size measure- 
ment of each cell, These 
place by means of screws that are inserted from the 
underside of the bottom board and penetrate to with- 
They 
(not 


5 inches being the inside 


squares must be held in 


in 4% inch of the outer surface of the squares 
should also be coated with a thick shellac varnish 
The grooves in 
division 


glue) before being fastened in place 
and the of the 
coated with thick shellac varnish, 
driven tightly to- 
Nails driven di- 
they will 


the side pieces ends pieces 


must also be well 


after which the pieces should be 
gether and held by nails or screws 
agonally make the 
the woodwork together more firmly than screws, and 
better. The object of using shel- 
insure a acid-proof joint, and the 5- 
inch square pieces where pressed into position form a 


best job because draw 


resist direct strain 


lac is to perfect 

bottom so firm that no acid liquid will penetrate 
When the battery has been put together it must be 

with a coating of burning-hot 


lined on the inside 


pitch. Use an old saucepan to melt the pitch in. Pour 
some into one of the cells and tilt the battery first 
one side then another until all four sides have been 


submitted to the hot pitch. Pour the pitch back into 


the saucepan, take a strip of square or flat iron, make 


one end red hot, and press this well into the corners 


and around the joints at the bottom, so as to secure 
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brass battery clamps to these with a strip of sheet 
copper folded over the top of the carbon block. This 
is an important item. Its use will protect the brass 
clamp from being corroded by the acids. The zinc 
cylinders can be purchased with a copper strip and 
binding screw attached. The zinc cylinders must be 
amalgamated by dipping them into sulphuric acid 1 
part, water 8 parts, and then rubbing all over inside 
and outside with quicksilver. Place these zincs in 
the wooden vessel. Make up a mixture of sulphuric 
acid 1 pint, water 8 pints in a stoneware pitcher, and 
allow it to become cold. In another vessel make a mix- 
ture of water 4 pints, bichromate of sodium or potas- 









































A ROLGH AND READY GALVANIC BATTERY. 


sium 12 ounces, sulphuric acid half a pint. Allow this 
also to become cold. The battery is now charged by 
pouring the bichromate mixture into the porous pots, 
around the carbon biocks, and then pouring the sul- 
phuric acid mixture into the outside space around the 
zine cylinders. The battery is now ready for any pur- 
pose required and wili keep in good action for about 
continuously. When not in use the zinc 
cylinders must be removed and placed into a stone- 
ware crock filled with water, and the bichromate mix- 
ture must be returned to the was made in. 
The carbon block can also be stoed on end upon blot- 
ting paper or in a wide-mouthed pickle bottle. The sul- 
pheric acid mixture can be allowed to remain in the 
wooden battery cells. For intermittent use such a 
battery will work well for months and meet every re- 
quirement for small work, either in the workshop or 
laboratory. No amount of hard use will injure it, if 
well put together as described. No acid solutions will 
affect it, although the liquid may be left in the cells 
year in and year out. 
silica intiiiaaaasiting lc 
SAFE GASOLINE TANKS. 
BY DR. F. W. BREMER® 

As gasoline explo: ions are due to a mixture of gaso- 
line vapor with air (accidentally ignited, of course), 
I think the air in a gasoline tank could well be re- 
placed either by water or a non-oxidizing gas such as 
carbon dioxide, after the manner here illustrated. 

In the first two designs, water is used. In Fig. 1 
the weight of the water forces the gasoline out of 
the lower tank through the stopcock B. The valve C 
is so constructed that it floats when the water reaches 
thus prevents the water 
the tank with gasoline, 
a suction pump is 
connected to the 
stopcock A and 
Ya the gasoline is 


six hours 


vessel it 


it, closes the opening, and 


from flowing out. To refill 


A Connected te a OOp. 





Connected to 
water 








Gasolene-- 















Gasolene—- 

















Water | 


a? | tank or gas main 





siphoned into the 
lower compart- 
ment through the 
stop-cock B. The 
latter prevents 
the gasoline from 
escaping. 
Fig. 2 is 
tically the same, 
but to discharge 


prac- 
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SIMPLE METHODS OF MAKING GASOLINE TANKS SAFE, : 


a perfect 
the hot 


coating of pitch at these joints. Now pour 
pitch into the cell again so as to be sure that 
all parts are well covered. Treat the second cell in 
Having the case now well put together, 
finish the outside by giving it two coats of shellac 
varnish mixed*with crocus (oxide of iron). This 
paint will acid solution used in the cells 
and give quite a nice finish to the work. To complete 
the battery procure two zinc cylinders 7 inches high, 
3% inches inside diameter, and 1% inch thick. Also 
two round porous pots 3 inches diameter and 7 inches 
high. Also two carbon plates or blocks 7 or 8 inches 
long, \, thick, and 2 Attach 


like manner, 


resist the 


inch inches wide. two 


the gasoline 
through the stop- 
cock B air must 
be pumped into the lowe part to force the water into 
the gasoline tank above. To refill this tank with gaso- 
line, the stopcock at A is opened, letting the air out. 
and the weight of the water then siphons the gasoline 
into the tank above through the valve, and stopcock B 

In Fig. 3 a carbon dioxide tank is connected to the 
pipe A and the pressure of the gas then forces the 
gasoline out through the pipe B. 

In Fig. 4 the stopcock A is connected to the water 
main or pipe when the pressure of the water forces the 
gasoline out through the stopcock B. The valve C pre- 
vents the water from escaping into the gasoline cans 
through the stopcock B. To refill the tank, the stopcock 


: 4 





445 


A is closed and stopcock D is opened, and the water 
flowing out through the latter will draw the gaso- 
line into the tank through stopcock B. The valve B 
is adjusted to sink in gasoline and thus close the out- 
let, preventing escape of gasoline through the stop- 
cock D. 


PLUG CONNECTOR. 

To make a plug connector for use in an eiectric 
light socket, all that is required is a burned eut in- 
candescent lamp and a number of feet of heavy lamp 
cord. Break the glass globe out of the lamp, 
leaving only the base. Then break away the 
glass tube that protects the leading-in wires, being 
careful not to injure them. Now untwist about a foot 
of the lamp cord, scrape the ends clean and slip a 
short length.of rubber tubing over each end. Solder 
the ends to the leading-in wires in the lamp base and 
then push the rubber tubes down over the joints. Fill 
the socket with plaster of Paris, letting it project up 
above the top of the plug about an inch, so as to form 
an insulated top to screw the plug in by. This plug 
connector is suitable for small motors, portable lamps, 
and any other apparatus that draws only a smal! cur- 
rent. It cannot be used for large currents, as the 
heavy current would fuse the leading-in wires in the 
plug. 

> + 0+ 
A SIMPLE APPARATUS FOR EMPTYING CARBOYS. 


BY H. H, F. CLARKE, 


A very simple, effective and easily set up appar- 
atus for emptying carboys of acid, etc., may be made 


in the following way from materials found in every 


laboratory. This will be found to be far superior to 
the acid pump or the old-fashioned method of tilt- 
ing the carboy, catching the liquid in a jug, and 
then pouring it into bottles. For no fumes can 
escape, and this is an important factor when deai- 
ing with strong ammonia or hydrochloric acid 
(spirits of salts). 

Say one wishes to fill with hydrochloric acid or 


another liquid any number of bottles from a carboy 
Fit every one of the bottles with two-ho'ed rubber 
corks, and then through each hole put a piece of ¢iass 
tubing bent in the form of a right angie with sides 
about three inches long. Connect one piece of glass 
tubing in one bottle to another piece in another bot- 
tle with a amall piece of rubber tubing, the free viece 
of this bottle with another 
and so on until have 
up in one straight line. 
Connect the free tube at one end of the 
a piece of rubber tubing to a long bent 
passing to the bettom of the carboy 
Attach the other free tube at the other end of the 


piece in another bottle 


you all the bottles connected 


line with 


giass tube 


row of bottles to a glass filter pump or any other 
suction apparatus, with a piece of thick-walled rub- 
ber tubing. Then we have the apparatus as ilius 
trated herewith 

Turn on the water tap connected with the filter 
pump, and the acid will be drawn up the tube iead- 
ing from the carboy and into the first bottle Ag 


soon as this is filled, the acid will run into the 
second bottle, and so on until the carboy is empty or 


the requisite number of bottles are filled 


If one hasn't many corks, all that is necessary is 
to fill say three or four bottles. When these are 
filled, they can be disconnected and others put in 
their place. But it must not be forgotten to turn 


off the water tap, and so stop the flow of liquid be- 
fore making the change 




















APPARATUS FOR EMPTYING CARBOYS. 


If the liquid in the carboy is sulphuric acid (oil 
of vitriol) or any other liquid that attacks rubber, 
the two bent tubes connecting bottle to bottle may 


taken to push 
corks, the 
will not 


be made in one piece, and if care is 
the ends of the tubes below the end of the 
liquid won't reach up to them, and so they 
be hurt in the slightest In fact, no rubber 
may be made use of 
end of the line of 
more convenient to use them 


connec- 
from the suction 


though, of 


tions except 


pump to bottles 


one 
course, it is 

A glass filter pump is the best to use, because any 
corrod- 


fumes that may perhaps come over have no 


ing effect on it, as they would have on a metal one 
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HOME-MADE PERFUME STILL. 
petals gaihered fresh in the early morning. Pour over 
these petal gl fluid ounces of alcohol Then put 
the can in a icepan half filled with water, and place 
on a stove ere the water can be kept at the boil 


cork of 
metal tube 


A hole hould be eut through the 





the in lars n to receive the 
Pla ; gua t a table nearby, and insert in it 
I otl end } tubing This jar should not be 
sealed, or dis ition will not go on properly 

When the water ‘ the alcohol in the can is 
heated, and this roces xtracts the perfume from the 
flower petals, and gradua causes distillation through 
the tube into the cold jar on the table The alcohol 
thus distilled will carry vith it the true attar of the 
flowers Al | has a peculiar property of extracting 
and holding f ent of flowers As fast as distilla 
tion g£0« ol the ontents of the ar should be emptied 
into glass bott! ind securely corked and sealed with 
paraffin In blending’ perfumes of several flowers, do 
the mixing after each one has been distilled sepa 
rate Do not mix the flowe1 n one still 

Another ‘ t to employ 
ater f 
itt i 
! t i ta ! \ I nh 6! 
globules. w , us be kimmed off carefully nd 
immediate! bottled ind kept cool and tight 


When sufficient oil is obtained t should be mixed 
with alcohol retain the odor indefinitely One may 
distil! with wats inv number of kinds of flowers. and 
with the ssential oil properly bottled, blended per 
furmes cal n be made A few drops of several kinds 
vf ‘ p tl ontaining a certain 
ar I 1 ‘ shaken thoroughly one 
has a ce : eu I instance 

1d on g int i glass bottle 

| } ) Y 

l i ? y 
att bergar 

ad 

ble ( , | 
and p 


fower lk 


use in 


will then gre 
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in corked bot- 


acle Skim off the globules, and confine 


distillation, we have the process of absorp 


Besides 


on, which anyone can do at home with little trouble 
and expense It is slightly more complicated, but it 
will extract the perfume of more delicate flowers, 
ich as the violets, with greater success. This process 
consists of covering two large shallow pans or soup 
ates with a layer of melted suet. The layer should 


be half an inch or more thick When the fat has hard- 


gather the violets, jasmine, or tuberose flowers, 
Then place one 


Wray 


cover the suet thickly with them 


late over the other, and force down firmly 


the plates tight paper, so that the perfume will 
all be retained In twenty-four hours the suet will 
have absorbed nearly all the perfume Then quickly 


dead petals, and replac with more fresh 
ones Repeat this operation for several days or even 
for a week, so as to secure a strong supply of odors 


When enough petals have been robbed of their odor, 


ve the top plate and cut the suet into small 
ind dr ther nto a ide-mouthed bottle or 
taining alc The transferen should 

i as quickly as possible, and with least expo 
to the air Then close the bottle or jar, and seal 


th paraffin to make air tight As the suet absorbed 
petals, so will the alcohol rob the 


day the bot 


the fragrance of the 
suet of its concentrated extract Every 
should be shaken a little, and in a fortnight the 
alcohol should be 
bottles and corked 
Besides making the 


der sachet powders and 


poured off through a strainer inte 


quid perfumes, one should con 


perfumed pastes Thess 


ave their use in every household A rose paste is 


made by steeping rose leaves in water, and pounding 


vith a mortar until reduced to a paste. This macera 


tion should be thorough, and can be done with an ordi 


nary rolling pin Now add a drop or two of your 
home-made attar of rose, and permit the paste to dry 

an air-tight receptacle The paste will grow quite 
hard, and can then be cut into ar shape desired \ 


piece placed in a drawer will scent the place for a 


long time If the pieces not in use are kept air-tight 


they will retain fragrance indefinitely, and will always 


be ready for instant use Laid in linen and clothes 


rresses, they add that subtle fragrance to the fabrics 


which so many like 
varied in 


powders are as numerous and as 


igrance as colognes One may compound them out 
flower petals, spices, and perfumes to suit individ- 
ual preferences. The art of making sachets very 
mple and inexpensive If we add to these attars and 


essential oils such simple articles, purchasable at any 


drug store, as iris root, musk, and cochineal (the last 


for coloring only) and such spices as cloves, cinna 


mon, and ginger, we have all the materials that a 
laboratory requires for making a dozen kinds 


small 


of popular sachets. Lavender seeds raised and cured 


at home make a sachet suitable for those who like 


Another is manufactured by mixing iris 


root and ground cloves with a little musk and attar 


this odor 


of roses, the whole moistened with a little alcohol, and 


then rolled and kneaded into a paste, which in time 


grows quite stiff A few pieces of this distributed 
around in the clothes press will add a delicious odor 
to garments. For gifts, appropriate bottles and _ rib- 


bons or boxes may be purchased cheaply at the stores 


ow silk and damask can be obtained for concealing 


sachet or perfumed pastes, and pin cushions may be 


made and scented indefinitely by inclosing a good 
piece of the perfumed paste in the center 
oo -2- 
AN EXPERIMENT IN SOUND. 
BY W K. CARR, 
Those who have had the good fortune to travel 


through a virgin tropical forest could hardly fail to 


have been impressed by the death-like stillness which 


pervades all nature between the hours of 1 and 4 


P. M thermal noon of these regions, 


with the battle 


This is the 
with the terrible 
No sound 


rustling of a leaf 


weary 
heat, seeks repose in a much-needed siesta 
heard save perhaps the slight 
grunt of a tardogradus as he answers 
he call of his mate, or reaches out for a new caucho 

which to satisfy a never-ending appetite 
Under these circumstances Humboldt, the great Ger- 
nan traveler, who was camping twelve miles from 
falls of the Orinoco River, was astonished to find 
it no sound from this source reached his ear, while 
ter, during the night, when the woods 


a perfect pandemonium by the shrieks 


of pant ir, and monkey, the sound of falling 
water stonishing clearness upon his ear. 
What n of this phenomenon? And 
why, for ex the citizens of Washington hear 
30 distinctly, at heavy trains as they pass 
over the Potor bridge, while during a calm, 
sunshiny day th ter vain for the noise of the 

ing cars? The very natural explanation that the 


ise of the day traffic masks the sound of the cars 


loes not suffice, as the experience of Humboldt proves 


Some light is thrown upon this problem by a recital 
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of the experience of the writer, when as a lad he stood 
upon a bluff forty or fifty feet high, and overlooked a 
ground, from which point he could 
hunters loading their guns, the flash of their 
falling game, but not a sound 
reached his ears; while again, say five minutes later, 
with conditions apparently unchanged, even the con- 
versation of the sportsmen became audible. 

Prof. Tyndall has described this phenomenon, and 
attributed it to large masses of air, different in tem- 
density from the surrounding atmogs- 
drifting in between the ear and the source of 
These for veritable clouds they 
are, as far as the human ear is concerned, though 


large, level, low 
see the 


discharge, and the 


perature and 
phere, 
sound “ear clouds,” 
perfectly transparent to the eye, possess in a marvel- 
ous degree the faculty of reflecting sound waves 
Following is the description of a simple experiment 


which, if thoroughly understood in all its bearings, 
will enable one to explain some of the most appar- 

Everything has 
the rate at which 


only a tuning 


ently complex phenomena in nature. 
its own period of vibration, that is, 
it naturally swings, or vibrates—not 
fork, but a column of dir, and even a house, a tree, 
Other things being equal, the longer the 
as a tuning fork 


that is, gives a lower 


or a ship 
object the siower the swing; just 
with long prongs swings slower, 
note, than one with short prongs, which swings faster 
Now take a fork giving the 
which is due to 512 vibrations per second, en- 
bowing or by striking it with a hammer, 

fork before the mouth of a bottle, say 
Instantly you 
intensity of the sound, be- 


and gives a higher note. 
note C 
ergize it by 
and hold the 
6 inches deep and 2 inches in diameter 
hear an increase in the 
cause the column of air inclosed by such a bottle will 
vibrate the same number of times per second as the 
fork. Now 
prongs of the 


hold a second similar bottle between the 


fork, as in the accompanying photo- 

















AN EXPERIMENT IN SOUND INTERFERENCE, 
graph, and the sound is practically extinguished, be- 
crests of the waves entering one bottle coin- 


cause the 


cide with the troughs of those entering the other 


circumstances there is always interfer- 
Now 


mouth of the 


Under thess 
introduce a piece of cardboard 
bottle and the vibrating 
conditions of- interference are destroyed, 


ence, or silence. 
between the 
prong; the 
and loudness is restored But an ear cloud is quite 
Place a burning 
either 


as a piece of cardboard 
match or a hot poker beneath the mouth of 
bottles, and as the thin layer of warm air 


as effective 


one of the 
reaches the opening it acts as a curtain, reflects the 
sound waves, and instantly the loudness of the fork 
is restored. Thus is demonstrated a significant and 
wonderful fact, the power of a thin layer of air to 
reflect sound quite as effectively as a board. Now, 
what are the physical conditions obtaining during the 
day between the ears of the citizens of Washington 
The sun is 


and the bridge over the Potomac River? 


shining, the atmosphere is still, a hot stratum of air 
rises from a metal roof, another slightly cooler from 
a grass plot, another of a different temperature from 
a concrete Many strata of different tem- 
peratures intervene between the ear and the bridge. 
have just observed the effect of one stratum, 


street, etc. 


As we 
we can readily realize that several would possess the 
power of completely extinguishing the noise of the 
At night, on the contrary, the air is 
unimpeded, and strike 
the ear with astonishing clearness. 

searing in mind these facts, many apparently in- 
explicable phenomena become as clear as the noonday 


moving trains 


homogeneous, the waves are 


sun. 
— + + a 

The use of towing tanks to determine the best form 
of ships is much older than is generally supposed. A 
Engineering describes work of this 
character done by David Napier on a model of & 
channel steamer, the “Rob Roy,” which in 1818 inaug- 
urated the steamship service between Greenock and 
Belfast. The hulls of famous Aberdeen clippers, We 
are told, were modeled on results obtained in a tank 
12 inches wide, 16 inches deep, and 10 feet long 


recent article in 
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RECENTLY PATENTED INVENTIONS. 


Pertaining to Apparel, 


COMB CORSET-COVER AND BUST 
SUPPOR JENNIE Marx and EMMA 
MAIFR, — Ss The object of this] 
inventic provide a new and improved 
corset d bust supporter, designed to 
be worn corset to form a corset cover, 


nd art ) properly support the bust and 
a a . 
nablir wearer to adjust the parts for 
enabling 
danger of displaying 


the put d without ; 
the adjusting devices through shirt waists of 

fine tl texture 
FASTENER FOR GLOVES AND OTHER 
ARTICLES L. W. Brown, St. Louis, Mo. If 
a glove sely it is very difficult to effect 
I f the ordinary spring button clasp, 


a closu 
which are 
flaps of the 


the half tions respectively s« 
cured on tl vent glove To en 


able the easy quick, and reliable closure of 
the two parts of a spring button clasp, a 
novel attachment has been provided and con 


resonant and in a natural manner; prevent 


| York, N. Y¥ 


mingling of sounds with those external, and 
affords a self-contained and perfectly balanced 
amplifying horn for sound reproducing ma- 
chines 

DENTAL CUSPIDOR.—I. M. Harr, Union, 
» < An object here is to provide a portable | 
cuspidor which may be flushed by a stream of 


A further 
which the 


water operated by compressed air, 


object is to provide a device in 


flushing operation may be performed through 





the instrumentality of a foot lever attached 
to the device, thereby permitting the dentist 
to use both hands in other work 

FISH-NET ». P. Gitstrar, Brownwood, 
Texas. rhe intention in this instance is to 
provide a woven net formed of intermeshed 
cords without floats, sinkers, drawstrings and 
the like encumbering attachments, and which 
will run freely upon a single supporting cord 
\ further intention is the provision of an im 
| proved spring trip for the cord It acts as an 
animal trap as well as a net 

STAIR J. C. Totiver, Ainsworth, Neb 
The stairs are of that class in which a chute 


stitutes the feature of improvement | 

HAT-HOLDER.—E. J. Guriarp, New York, | 
N.Y, One embodiment of this invention com 
prises a casing, adapted to be secured to a 
hat, having therein spring controlled slides, 


provided with holding members guided on the 


inner rim of the casing, the action of the said 
holding members being substantially controlled 
by manually operated means connected with 
the said slides in the casing 


lectrical Devices, 





ELECTRIC FURNACE H Ww Hixon, 
Philadelphia, Pa An object here is to pro 
vide a device in which the zine is fed into the 


which is kept closed so 
reed to 


p hole. To 


furnace the top of 
that the zinc vapor is fo 
lower point, preferably the ta 
end Mr furnace 
of double that an 


opened and a charge fed in 


escape at a 
this 


Hixon provides a with a top 


construction so upper door 


may be while the 


lower door is shut, thereby keeping the zinc 
vapors within the furnace 
Of Interest to Farmers, 
BUG AND WORM KILLING MACHINE 

L. Tuertvept, Glyndon, Min This invention 
relates to mechanical means for removing and 
killing bugs and worms, that infest plants or 
bushes while growing, and the object is to 


details of construction for a 


machine 


pravide power 


actuated which is convenient to con 


trol while operating, and that is particularly 
well adapted for the removal and killing of 
bugs upon growing potato vines. 


MOWING-MACHINE.—C. G. 
Mass pro 
propelling operating 


AUTOMOBILE 
Detano, Berkley, 
vides mechanism for 


This invention 


and 


a mower by power; provides traction mechan 
ism for the mower adapted to be guided in 
rear of cutter bar; provides mechanism dis 


advance of 
lifting 


posed ir operative position in 


traction mechanism ; provides means for 


the bar off the surface of the ground to avoid 


thereon; provides traction mechan 


obstacles 


ism which may be utilized for miscellaneous 
power purposes, and a suitable reciprocating 
mechanism for the knives of the bar and op 
erating connections therewith 

COMBINED HAY TEDDER AND MOWER 

W. F. ScHANnzuin, Lima, Ohio An object 
of the inventor is to provide means whereby 
the hay can be tedded and turned during the 
mowing operation A further object is to pro 


vide a device rapid and clean in its operation 


Still further to provide means for adjusting 
the height of the tedder frame from the 
ground 

STALK-CUTTER J. MicwaLKa and F. A. 
MICHALKA, Cameron, Texas A purpose of the 
invention is to provide machine that will not 
only cut standing stalks at a point near the 
ground, but which will practically at the same 
time cut the stalks in very short pieces, ren 
dering it easy to plow the stalks under to en 


that 
any 


rich the soil, while any fragments may 


remain on the surface will not in manner 


interfere with the cultivation of a crop. 


Of General Interest, 
ANCHOR J W. NEAL. 


The invention belongs to that 
f flukes are 


Hawaii 
anchors 


Kealia, 
class of 


in which number « 





yoke frame and have a limited rotary move 
ment relative thereto to engage in the mud or 
sand It has in view an anchor in which the 
flukes are detachably connected and may be 
increased and decreased in number so that the 
anchor may offer the requisite resistance 
JIG.—W. A. BrapLey, Spokane, Wash, The 
provides a device for rapidly and 
thoroughly separating the values from crushed 


ores, by means of which the tailings 
entrated 
cient means for forcing 
rapidly back forth through a 
assist in the separation of the 

REVERBERATORY 
CHAPMAN, Smithville, 
ables the manufacture of 


gangue or 
can be recon and which provides effi 


water or other liquid 


and screen, to 
material. 
IND-HORN.—W. A. 
The invention en 
sound amplifiers as 


SOI 
Ark 
used with 


talking machines, at a reduced cost ; 


provides for increasing the artistic attractions 
of the room through action of light, a reduc- 
tion in si of the horn heretofore required 
for the attainment of the given volume of 
sound, t ntrol of volume and tone of sound 


commensurate 
is placed, the 
cordant notes, 


with size of room in. which it 
elimination of all harsh and dis- 


which are rendered true, full, 


|} vention ec 


the can 


side of the 
The in 
and ar 


or wheelway is provided on each 


steps constituting the stair proper 
. 


construction 
sides of the 


nsists in the 


rangement of the chute on the 


stairs proper, whereby dust, dirt, or other ma 
terial that may accumulate upon the stairs 
may be swept or pushed directly off of the 
same into the chute 


BOAT.—H. W. VANIMAN Ohio. 


rhe purpose of the 


Cincinnati, 


inventor is to provide a 


non-sinkable and non-oxidizable boat compris 
ing a plurality of sections, sundry preferably 
two of which are of greater size for the center 
and capable of receiving the other sections 
therein in nested relation, the said larger se« 
tions being then secured together 
BAG-HOLDER B. Busu, Kennedy, N. Y 
Among the principal objects which the present 
invention has in view are to provide a bag 
holder to hold the opening or top of a bag 


an inclined position; to provide 
yield to the 
filling of the 


which is light 


which will 





r for a bag 


variation in length caused by the 


ag; and to provide a structure 


efficient 
rAINER A. © 


simple 


STOPPER-RE’ 


and 


Boacs, Jr 


| mouth, 


Fort Dodge, lowa The aim in this case is to 
provide a spout or stopper retainer for oil 
ans, which can be applied to cans of various} 
types, which can be secured to the spout of 

after the can is finished, which does 


not interfere with the flow of heavy oil 
through the 
fere with the 
PYROGRAPHI¢ 

Newark, N. J This 


rovements ir the 


does not inter 


into the 


spout, and which 
introduction of oil 
POINT L 


invention 


can. 


QUOSBARTH 
pertains to im 


construction of tools or 


points of pyrographic burners, thermocauters 


tools, means for 
The 
form the tip 


and cauterizing and to the 


securing the tip or point in place main 


object of the to so 


inventor 1s 








and the securing means therefor that the tip 
cannot work loose in use, but may be instantly 
and easily removed when desired to replace o1 
repair 

Heating and L ing. 

LAMP W. S. Ryan, Viola, Ill The pres 
ent invention only has in contemplation 
the location of the supply reservoir in the 
|} lamp post or casing, but also the feed tank 
|which supplies the fuel to the lamp, together 
with means for introducing fluid pressure 
above the free surface of the fuel in both the 
reservoir and feed tank, to respectively dis 
charge the fuel in the reservoir to the feed 
tank above and thence feed the fuel under the 
pressure to the lamp 


BAKING-STOVE.—J. A 
Summit, N. ¢ 


Corprivce, Browns 


This invention is an improve 


ment in baking stoves, being especially de 
signed as a stove for use in baking bread, and 
jhas for an object to provide a simple con 
struction which will be efficient for the pur 
pose, can be easily taken apart and stored in 


earried on a/s 


compact form so it will be convenient for 


camping pur 


poses 


Machines and Mechanical Devices, 


MEANS FOR THE PROPULSION OF VES 
ELS.—R IP. NIELSEN, Tranebjerg, Samsi, 
| Denmark The improvement relates to the 





propulsion of vessels and has for its object to 


provide propelling mech 
being set in mo 
is propelled and owing to the 
blades, they 
facilitate 


a cheap and effective 
The 


vessel 


anism pairs of chains 
tion the 
inclination of the 
tend to raise the 
through the 


PHOTOGRAPHIC 


plates of the 
and thereby 
wate! 


vessel 


ts passage 


UTOMATIC PRINTING 


MACHINE.—G Ww FERGUSON, Plymouth, 
Wis. The aim of this inventor is to provide 
means for rapidly printing photographs from 
negatives by giving each photograph the same 
time limit of exposure, by means of an auto 
matic arrangement, which makes each photo 
graph exactly the same. By this method 


desired 
old 


printed whenever 
sunlight as in the 


photographs may be 

without the aid of 

method, 
DISPLAY-MACHINE. J. &. 


Among the 


ANDERSON, 


principal objects 


Newport, Ky 


and smooth in its operation; and to provide a 
the display 
present a 


whereby members are 


together to 


mechanism 

brought continuous 

surface. 
BURGLAR New 


especially 


ALARM.—W.. G. 
This 
designed for use in 
that when the 
other unauthorized 
mechanism is actuated to 
when the 
the sounding of the 


TILLMAN, 
more 
with 
is opened by a burglar or 
then the alarm 
bell, 
position 


alarm is 
connection doors, 80 
door 
person, 
sound a and 
returned to closed 


bell is temporarily 


door is 

con 

tinued 
WIRE-NETTING-WEAVING 

Cc. E. Baas, Sydney, 

Wales, Australia In the present 


MACHINE 
New 
patent the 


Mosman, 


invention has reference to certain improve 
ments in wire-netting-weaving machines and 
its purpose is to dispense with the tube cases 
and the connections at present used and cor 


sequently with the necessity for the special 
coiling. 
JOINTED 
Wis 
material, 


FIGURE.—-G. W 
This figure 
and the 
adjustments of its 


Ply 
wood or 


FERGUSON, 
may be of 


other construction adapts it 


to receive many head and 


members, thus 


simulation of a 


rendering the me 
human fowl, 


all other 


chanical animal, 


or reptile figure, grotesque and very amusing 

TYPE-WRITING MACHINE.—W. C. Pavun 
New York, N. ¥ The purpose here is to pro 
vide an improvement particularly of the wheel 


class of machines, or class wherein a wheel is 
mounted to turn upon a spindle, and to pro 
vide means for automatically operating a type 
wheel to the various printing positions corre 





onding to the keys depressed, and for auto 
locking the wheel in 
printing 


MACHINE,.—E 


t 


matically position 


the operation of 


CENTRIFUGAL RoBERTS 


and A. H. Ginson, Lehi, Utah. To empty the 
sugar, the machine is slowed up somewhat 
and the hollow shaft being elevated, the 


bracket is.swang so that the horizontal por 
tion thereof projects over the casing The 
hand wheel is now turned to lower the hollow 
shaft through an opening in the top of the 
casing, after which the lever is turned to 
| bring the paddle into position After the 
ugar is loosened, the lever is operated to 
swing the paddle into position and the hand 
wheel is rotated to elevate the paddle from 
the casing, after which the side of the bracket 
may be swung to the side of the casing out 
of the way 

COPY-HOLDER.—-B. F. Prrrz, Moro, Ore 
rhe main object in this patent is to provide 





which the invention has in view are: to pro 
vide a sign in which the exposed matter is 
continuously changing, and in which the} 
change simulates a dissolving view; to pro- 





lines of the 
consecutively 


bring the 
operator 


will 


view of the 


a holder which 


copy into 


as the platen is rotated for line spacing. A 


further object is to provide 
that it 


and in 


means for operat 
will feed the 
such a manner as to 
rotation of the 


ing the holder so copy 


faster or slower 
be entirely independent of the 
platen 
Pris 
INTERNAL 
New 
patent the 


Movers and Their Accessories, 

COMBUSTION ENGINE. r 
York, N. ¥ In the 

invention 





DANIEL, present 


relates to certain im 
combustion 
particularly to the 
fuel to 


provements in two-cycle internal 


engines, and relates more 


means employed for supplying the form 
mixture, and for automatically 
controliing the amount of fuel admitted 
OIL-PROOF SPARK-PLUG.—E. J 
New York, N. ¥ The 


the explosive 


BUSHEY 


improvement relates to 


internal combustion engines, and its object is 
to provide a spark plug, arranged to prevent 
oil or the like splashed up against the plug 
from passing into the spark gap or into the 
interior of the plug, thus protecting the” cap 
against deleterious influences of the oil and 
keeping the plug at all times in effective con 


dition 
ROTARY 

GINE.—J. 8 

this 


INTERNAL 
Srewart, Diamondville, 
intention of the 


COMBUSTION InN 
Wyo. In 


instance the inventor is 


to provide an improved rotary internal com 





bustion engine, which is simple and durable in 
construction, composed of comparatively few 
arts, and not likely to get out of order, and 
arranged to utilize the motive agent to the 


fullest advantage 





pir Ac 


ASHWORTH 


Railways and T essories, 


RAIL-FASTENER.—D 
pingers Falls, N. Y This 
to fasteners for securing 
and relates 


Wap 
improvement refers 


railroad 





rails upon 


cross ties, more 
adapted to 
holding 
under 


securing the 


device comprising a chair carry a 


rail and to rest member 
extending from the 
the tie, and 


at the under 


upon a tie, a 
chair to the part of 
means for 
part of the ti 


Pertaining to Vehicles, 
VEHICLE-BRAKE.—\ 1 
Anchorage, Ky An object 
means to 


SWeEENE ¥Y 
here is to provide 


having manually operate the 


control the 


a brake 
brake 
vide 


and also t 


brake 
operated by 


and same pro 


means connected with the whereby 
the same may be automatically 
the action of the team attached to the 
in backing, the controlled 
the automatic independently op 


to apply or brake 


vehicle, 


manual'y means and 
being 


release the 


ILeans 
erative 

Nore.—Copies of any of these patents wil! 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 


vide a -driving mechanism which is positive the invention, and date of this paper. 


South | 


for whom, the 
| there are 


during | 


NEW BOOKS, ETC. 


ORNAMENTAL ConcreTE WITHOUT MoLps, 
By A. A. Houghton New York: 
Norman W. Henley Publishing Com- 
pany, 1910. 16mo.; 132 pp Price, 
$2 

This 
objects in 

This 

tically the 


the 
cement by the 


book treats of forming of concrete 


means of templates. 


method is not new, as it involves prac- 


same methods as used for years 


in running moldings, 
et It 
“Concrete 
Ralph C 
The use of 


plaster center 
explained in detail, in 
Furniture,” by 

Munn & €o, 
work ig 
work, but the fleld 
only can 


pleces, 


has also been 


Pottery and Garden 


Davison, published by 


templates in concrets 


good for certain classes of 


is limited, inasmuch as plain surfaces 


be produced ; that is, no bas-relief work can be 
reproduced, such as is possible with either 
glue or plaster molds This work contains 
124 pages, including 30 full-page line “draw 
ings, and 20 chapters, many of which are 
only from one to three pages in length. Sev- 
eral of these chapters are superfluous inas 
much as they only repeat dimensions which 
are clearly shown in the illustrations rhe 
larger, portion of the work treats of the vari 
ous architectural orders rather than of how to 


produce concrete ornaments. If as muck space 
was devoted to the proper ingredients to use 
in the concrete mixture, and the proper pro 
portions to use in same, as well as to the all 
important question of curing the casts—-peints 
which have not been touched on at all-—the 
work would be of more practical use to those 


states, it is inte 
who 


author nded. as 


very few understand the great 





importance of the proper mixtures to use, of 
the time and methods to be used for producing 
a perfectly cured cast rhe proofreading could 
be improved on, also the index is net above 
reproach, as for example the reference to 
|} Crazing, page The circular states The 
process of making ornamental concrete with 
out molds has long been a secret and is now 


| given for the 





particularly to a| 


member | 





first 
This statement is 
ranted by the facts 


this process. 


time in this practical book.” 


misleading and not war 


There is no secret about 


Mopern PAINTER’s CYCLOPEDIA By F 
Maire. Chicago: Frederick J. Drake 
& Co., 1910. 16mo.; 465 pp 
Among the subjects treated are Aduiter 
tion of Paint; Blistering of Paint; Brushes; 
Calcimining ; Carriage Painting ; China 
Painting Colors; Color Harmony Color 
Mixing; Color Testing; Exterior Painting; 
Fresecoing; Gilding Graining; House Paint 
ing; Marbling; Oils and Driers; Oj) Painting 


tath Tub; P 


on Glass 


Painting ainting in 


Distemper; Paperhanger’s Tools; Paper-hang 
ing; Pigments; Scenic Painting; Sign Paint 
ing; Stains; Staining; Stenciling; Statuary 
Painting ; Turpentine Varnishes; Varnish 
ing; Water Color Painting, etc 





2 ‘Legal Notices 





60 YEARS’ 
EXPERIENCE 


PATENTS 


Trave Maxks 
Desicns 
CopynicuTs &c. 







INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
F Street, Washington, D.C., in recard 
to securing valid patent protection for their in« 
ventions, Trade-Marks and Copyright« 
registered. Design Patents and Fereiga 
Patents secured 

A Free Opinion as to the 
bility of an invention will be reaaly 
inventor furnishing us with a model 





paltenta- 
given to any 
or sketeb and 


probable 


a brief description of the device in question Ail 
communications are strictly confidential Our 
Hand-Book on Patents will be sent free ot 
request 

Ours is the Oldest agency for securing patents; 


it was established over sixty-five years ago. 


MUNN & CO., 36! Broadway, New York 
Branch Office. 625 F St., Washington, D.C 


ATENTS fonrunes 


RIZES for patents. tents secure 
through us advertised aoe ean 
New lists of inventions needed 299 pens 
buyers. “Hints to inventors.” 
inventors fail.” Book on patents. we v8 
rough sketch or model for search of Patent 
Office records and report on patentability. Special 
agents in 500 cities and towns. Mr. Greeley while 
Acting Commissioner of Patents had fuli charge ef 
U.S. Patent Office. GREELEY & McItNTi EK 
Patent Attorneys, ashing:on, D, 














PRODUCE 








INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 


May 17, 1910, 
AND BACH BEARING THAT DATE 
[See note at end of list about copies of these patents, ] 
Acid, isobutyl ester of para amino t if 
Gruttefien 958,110 


958.471 
957.862 
958,460 


Air, drying, H. A. Bassert 
Air heater, C. G. Bosch 
Airship, L. Arnheiter 
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The Latest «.lant Freight Engine, 
(Concluded from page 436.) 


miles. On these divisions there is a 
heavy movement of freight traffic, con 
sisting mostly of loaded coal trains, The 


grade conditions on this portion of the 
severe and sharp; curves are 
| humerous. Against northbound traffic, 
in which direction practically all the 
2 oe of loaded freight trains takes 
place, there is a six-mile grade of 1.36 
per cent from Carbondale to Forest City 
From the latter point to Ararat, the sum- 
of the rise, a distance of 14 miles, 
road is on a grade averaging 0.31 
cent. Going down the other side of 
it is practically a continu- 
of 51.7 feet per mile for 75 
| miles into Oneonta. 

Hitherto the freight traffic on this di 
vision has been handled by consolidation 
having a theoretical maxi 
mum tractive power of 49,690 pounds 
A single engine of this class can 
satisfactoriiy handle a _ 2,600-ton 
from Ararat to Oneonta; but it requires 
| the locomotives of the 
same class, as pushers, to haul this load 
|} up the 20-mile grade to Ararat, at which 
| point the pushers cut loose. 
| With a view to reducing the operating 
| expenses of the division and facilitating 
|} the movement of trains, the officials 
|the Delaware & Hudson Company . de 
|cided to investigate the efficiency of the 
Mallet type locomotives for this service 
it was their aim to secure a pusher en 
gine this type of sufficient to 
move the maximum train load up the 
} hill with two engines instead of three 

In the fall of last year one the 
| heavy Mallet engines built by the Amert- 
Company for the Erte 

was borrowed, and put into 
service on the 20-mile Ararat 
grade. A number of test runs were 
made, which proved that a single Wrie 
Mallet engine easily did the work of two 
of their Class E-5 consolidation 
tives. Following these tests the 
| let engines were ordered from the Ameri 
can Locomotive Company, and put 
| this service. 

These engines are of a straightforward 
design, embodying but slight medifica 
|tions from the designs of previous loco- 
motives of this type of lesser weight 
and power constructed by taese builders 
With the boiler pressure of 220 pounds 
and driving wheels 51 inches in diameter, 
the theoretical maximum tractive power, 
working compound, calculated by the 
company’s formula, is 105,000 pounds 

As this formula, which is applicable 
only to articulated locomotives built 
this company, is based on the results ob- 
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hment, C. H. R pore d and Motor Boat tions, it is found that the tractive power 
Eyeglass spring 3 thus calculated represents very accu 
‘ ( \ 958,220 
C. 'G. La 958.257 re OMPL E TE FOR 2 0 0 0 rately the actual power that the locomo- 
Stacker a ae, Fe et aie : $2, tive can develop at a piston speed of not 
Stamp, hand, i. G. Pi ergs N the June issue of American Homes and Gardens there will appear, over 250 feet per minute 
Step sh ne Se Rie tete from the pen of the well-known author on Furniture, House Furnishing and With the company’s system of com 
! g chanisn . " ° . “ ee “ . ‘ 
f W - 958,201 Decoration, Miss Esther SingJeton, an article on “ How it is Possible to Obtain a pounding, the normal maximum tractive 
Startir t , ' ! sI ’ ” r . . 
Pl oe 958.004 Small Country House or Bungalow,” also a Garage of the Knock-down Type, and power, working compound, can be in 
tig nO. eae a Boat House, for the ridiculously small sum of $2,000. That is not all. The creased about 20 per cent by changing 
— a ee epee article, which is fully illustrated, shows how the house may be completely fur- the engine into simple. The maximum 
Stean tor, J. Buckle 958,358 nished, with the cost of each article. Would you believe that the amount named tractive power of these engines working 
Steam g r, R 958.606 ‘ ° ope . . ‘ ‘ 
Stean : Hi. Cruse... 957.939 above includes the entire cost of furnishing? But it also includes the cost of an simple is thus 126,000 pounds. 
are hag con ane automobile and of a motor boat! This is no fairy tale. The article specifies eae 
pugley . action, He | in the cost of the house, the garage and the boat house ; the cost of the automobile New Two-Cycle Motors. 
Stove. « F. H. Zeigin 958,458 and boat. It also gives the exact cost of each article of furniture, and each (Continued from page 444.) 
: t 1 t | 1 nies. 958.06 - se. ° > > Noe . ; 
Sucti wt Mellieenemr eS 957.981 piece is illustrated, so that the reader can judge for himself whether the objects compressed air which would then be fur- 
aS whe te hie. oS 7° ||] described appeal to his particular taste. nished by chamber B to receiver D. It 
ar 1 3 — pede No family planning for an inexpensive summer outing should fail to send for is well understood that the high velocity 
Switch L.A. Willian 958,455) this interesting issue. No article has ever been published which provides for so produced by air under pressure is far 
ab t Subr 958,507 . ° . — . = . 
Tack sate 958.037 much at so little expense. It deals with facts and figures, and no one is fitted to | more efficient in atomizing liquids than 
Tacker aes en ee eee eee ||| speak on this subject with greater authority than this expert. | the comparatively low velocity produced 
packers, lading wmechaniem for band, P. This issue contains a large number of other articles on divers subjects, all of ||| by suction. This type of engine should 
rag: B. F. Gardin rae 958,620 interest to the practical man or woman who is interested in country life in its | edinas twice the power of a four-cycle 
aikihg nes sup ting alt 
sou arma 6 a berm if. R. t. { broadest sense. | engine of the same size and speed, and 
ines i) The June issue of American Homes and Gardens sent to any | we are informed that tests now being 
facture of m, B. Crone... 00,901 address for 25c. Subscribe now for the year and receive the thirteen issues from |made show this to be the case 
. 131168 June 1, 1910, to July 1, 1911, for the full subscription price of one year, $3. ||| Another engine using a differential pis 
ducing, . Sch ims 958,180 | 
rtab station ireless, ton, but in an entirely different way, is 
G tact nea sn: 958,209 Address MUNN & COMPANY, Inc., . By Wet 
Telegra remnhees’ dew: cetuskeies ee the Shortt Motor This engine com- 
Telept r ae system and apparatus, R = 361 Broadway, New York, N. Y. presses air only in the crank case. Un- 
H. Mans erases 1 face, 5 delat . 
Telephor niet P. Stragiottl. .. ; ws Any one desiring to order the full equipment described in the text of the article can do so by like the others here described, it does 
Telept peater, P._Siraste . 958.51 addressing the Editor of American Homes and Gardens, at the above address. No expense not admit this air through a pert opened 
Teleph yetem, a CG. ieee * oO or commission is charged for attending to such orders. wee — 
Telept ystem, C. L. Goodrum 958. 627 (Concluded on page 450.) 
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Inquiry Neo. 9077. Wanted. the ad anu 
facturers ft t as 

MISCELLANEOL 
rar fi ‘ 4 " . 


dress W la K 











lnquiry So. 907, -Wante the address of manu 
rera of sewer ply nele tiber and asphaltum 

stu for a ratufr ust 

Inaviry Ne sese. anted the address of parties 
i to et e-making machine 

inquiry Ne. DONR. Wanted. t idreas of firms 

pnufacta spall beer brewing pia from 7 to 10 
wal 

ineuiry Se. 9082. W ted, the address of some 
firms wt i t ri 1 " p wi 

mS. equiry Ne. 8001 Want uidress of The 

maa tt ne ‘ Burkl t Aritho 

u ter an 

Iequiry Ne. 8096 widress par 
ta . " ‘ » at 
etreny 

! No, 8007 Wa ft ak . 
rapuls ¥ 

lnquiry Neo. 09S ! address of 

i y Na, 9009.—Wa mnufac- 
tar : f 

Inganiry No. 9101.- Want addresses of u 

turers of a dip or Magnet t for ex g 
jFon ore. 





Ne. 9107.—Wanted. addresses of 
small emery files (pieces of emery 


Inquiry 
facturers of 
shape of a file 

Inquiry No. 9109.— Wanted 
facturers of the Dion Desk Cio« 

Inquirs Ne. 9113. Wanted name and 
the manufacturers of the Russel! Patent Auto 
Ink Weli 


manu 


addresses of the manu 


address of 


matic 











inquiry No. 9114. Wanted name and address of 
manufacturer of the Auto Lantern G Fits all 
lanterns, 

lnquir y No. 9115. -w anted a machine for mak.ng 
pen I *. similar to W Mitcheli s G j. nibs anc 
Waverly nibs 

an yet No. 9117.—Wanted names and addresses 

toe manufacturers of pedometers 

pews No. 9118. — Wanted, a muffler for a gaso- 
line engine, built upon the principle of tb Maxim 


silencer, recently brought out for use on rifles. 








Inquiry No, 9119. “Wanted, name ard address of 
the manufacturer of Zeglin bullet-proof clot 
Inquiry No. 91'°20.—Wanted, the address of the 


Ideal Fuel Feeder Co 

inquiry No. 9121.—Wanted 
stencils for fancy work, sofa pillows, et« 
and brusbes f same 

Inquiry No. 91°24. Wanted. name and address of 
a company in Germany making a machine to manufac 
ture a cement and asbestos shing!e and building lumber. 

Inquiry No. 91°27.—Wanted. address of L. De 
migny, manufacturer of a family ice machine for $10.00 

Inquiry Ne. 9132. Wanted, manufacturers of a 
gasoline traction engine with a hoisting attachment; in 
other words, the machine will be used as a portable 
stump puller to pull sassafras roots, used in making oii 
of sassafras 


manufacturers of cut 
. and oil colors 





iry No. 9134, aw anted, a small hydraulic 
apabie fgivine a ree power. with a 

wer na sae cemate tent 
Inquiry Ne Wanted, name sddress ot 











manutacturers Parshall Compre Air ice 
Machine 

I iry Ne. 9136. — Wanted, the name and address 
ota raising farm 





Inquiry No. 9 37.—Wanted that will 


braid leather strips for horse whips. 
Inquiry No. ®13S.— Wanted 


a device 


the address of manu- 


facturers of machines capatme of forming a number | 
2 or more f pieces of paste about 36mm. x32 mm x 
6 mm., made of lead oxiae and suipbuatric acid, and 


placing them into a frame having a separate compart- 














ment for each piece, Lhe space between each piece and 
the next being all round 4mm. The process could be 
somewhat similar to biscuit making 
airy No. 9139.—Wanted, the name and ad- 
f some manufacturer of a coffee mill run by 
water motor 
Inquiry 9140. — Wanted, manufacturers of 
disc reco ‘ramaphones that use a sapphire point 


r 
instead of a steel needle 
Inquiry Ne. 9143.—Wanted, name and eneacnia: 
he manafacturers f an air mat: ress. 











No. 9144.—Wanted, manufacturers of 
for making soda water tubes, commonly 
whi a8 straws 
Inquiry N 9145.— Wanted, to buy machinery to 
load Diasting « yr de nators 
Inquiry No. 9149. Wanted, manufacturers of 


machinery tf 

tries 
Enqatss y Ne 

cbinery ie 


r roasting coffee for smal! and large indus- 
9150. — Wantea, manufacturers 
manutacture of Fre 


of ma- 
och heels tor ladies’ 





shoes 
Inquiry Ne. 9152.—Wanted, the 
Graham safety Lamp Filler and Ver 
9153.—Wanted, 
manufacturers of a knotless clothe 
Ne 9154.- Wanted, name 
turers of a hewspaper Vending Machine. 
Inquiry Ne. 9155.- Wanted, the 
facturers of an electric milking 
Inquiry No. 9156.— Wanted. the 
manufacturers of a rust 
chouc Ui 
Inquiry Ne. 9157.—Wanted. manufacturers of 
peanut shelling and cleaning machinery 


address of the 


ntilator. 
name 
s line 


Inquiry No. and address of 


Inquiry and manufac 


wddress of manu- 
macbibe, 

name and address 
proof oil, known as Cac- 





Inquiry Ne. 9158S, —-Wanted, manufacturers of a 
material in sheets tu take the place «f vulcanized fibre 
for novelty work 


inquiry No. 9159.—Wanted 


manufacturers of any 
successful substitute for hard rubbe 


Inquiry Ne. 9161.—Wanted, a machine that will 
grind oranges, pulp and skin into a smooth liquid or 
cream 

Inquiry No. 9162.—Wanted, addresses of shirt 

akers in Manbattan, who will make a tew shirts of 


special design 


Inquiry No. 9163.—Wanted, manufacturers of a 








craale worked by clock work 
(Concluded fron page 0 ) 
by tl piston, but uses instead a valve 


which is vacuum actuated The partial 


vacuum to operate this valve is formed 
above the larger differential piston F. 
When this piston reaches the bottom of 
its stroke it uncovers a port G, through 
vhich air enters and breaks the vacuum, 
whereupon the valve instantly closes. 
The fuel is fed from a pressure tank 
thre I a needle valve and is deliv 
tl eat of the main inlet valve 
As tl essure in this tank is greater than 
that of the inrushing air from the crank- 
ise, it forces the fuel into the cylinder 
against the air pressure It is claimed 
that the time the valve is open will vary 
th the speed of the engine so as to let 
in the right amount of fuel. The annu- 
lar chamber of the piston is used only 
to produce a partial vacuum which op- 
main valve This engine 
sufficient air for clearing the 
on account of the enlarged pis- 
nd and should be able to produce 
iderabl more power than the usual 
two- e motor 
Se 
Prof. S. P. Thomas recently stated be- 
fore tl Royal Society that he had suc- 
eded in producing a physiological effect 
by means of magnetism. A coil of copper 
wit vas made % in diameter and 
& inches long containing 32 turns 


Through this an alternating current of 





1) cycles was passed ith a maximum 
flow of 180 amperes, giving 5,760 ampere 
tur! In a dark room, when an observer 
pla is head in the mouth of the coil, 
he ild see a faint bluish light. which 
was not st but appeared to flicker 
considerably. This could be observed 


in the 





A Necessity with-Knee Drawers 
They fit so well 


you i forget they’ re there 


25+ 50+ 5100 from dealers 
or sam ple direct 
AStein&@ 514 Center Ave, Chicago. 
Be Sure the box says: 
PARIS - No Metal can touch you” 











RUBBER. “i 


SEALED PROPOSALS. 


SEALED PROPOSALS will be received at the office 
of the Light-House Engineer, Tompkinsville, } » 
until 1 o’clock P. M., June 6. 1910, and then opened, for 
furnisbing Miscellaneous Articles and Materials tor the 














ys’ free trial. Rooklet free 
NIC VACUUM « AP COMPANY 
5178 Sibley Bidg., Rochester, N, ¥ 








Light-House Establishment for the fisca! vear ending | 
June 30, 1911, in accordance with specifications. copies of ae Pw 
which, with blank proposals and ober information, may 


be had upon application to the Light-House Engineer, 
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Paercanansnn 


‘DRYING MACHINES *"s"e'scsenas" 





Siewicai Apparatus. 
7 Sous vok ( 
MARTINKA &£¢0 


=I 


%c, Parl 


italocue Over 700 engravings 
atalogue, free. 


Mfrs., 493 Sixth Ave., 






Corliss Engines, Bre wers 
9 ans tae tak Vil iF 
Milwaukee. wi 






New York 


MASON’S NEW PAT. WHIP HOIST 


or Outrigger hoists. Fasterth:n Flevators, and hoist 

direct from teams. Saves banuling at lexs expense 

Manfd. by You NEV W. MASON & CO., Inc. 
- L. BS. A. 


rovidence, Rk: 1 


You USE GRINDSTONES ? 


if so we can supply you. All sizes 
mounted and unmounted, always 
kept insteck. Remeuber, we makea 
specialtyof selecting stones forall spe- 
cial purposes. Send for catalogue “I.” 


$ The CLEVELAND STONE CO, 
= = 6th Floor, Hickox Bldg., Cleveland, O. 


to-day 2-cent we camp for particulars and proof 
h, 28 


and Bottlers 
MFG. CO., 504 Clinton St.. 








MODELS & EXPERIMENTAL WORK. 
inventiona deveioped, Special Machinery, 
E. V. BAILLARD CO.. 24 Franktert Street. New York 








CONSULTING ENGINEER. 
ERNEST L. RANSOME 
Reinforced Concrete 
ll Broadway, New \ ork 
t Manufacturers 
J bbing W 
288-290 Sheffield Av., B’kiyn, N. Y. 















PARKER, STEARNS & CO.., 


SOUTHERN STAMPING & MFG. CO. 


Manufacturers of special and patented articles 
K.8., Nashville, Tenn. 


arta 


Small cost 
5 





Catalogue of 
Scientific and 


Technical Books 


send 

0. A. Smit gelow Street, Peoria. Ill 

_ — We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 











Experimental & Model Work 


Ctr. & advice free. Wm. Gardam & Son. 221 Fulton 8t,NY 
& EXPERIMENTAL WORK 


MUNN & CO., In 
MODELS Gears, Dies. Tools, Novelties manufact ¢ 
M.P. SCHELL 1759 Union Street, San Francis 361 Broadway, New York 


Valuable Collection of Suggestions 
For Handy Men 


Handy Man’s Workshop and Laboratory 
Compiled and Edited by A. RUSSELL BOND 


467 Pages. 370 Illustrations. 
Price $2.00 postpaid. 





, Publishers of Scientific American 

















12mo. 




















VERY practical mechanic, whether amateur or professional, 
has been confronted many times with unexpected situa 
tions calling for the exercise of considerable ingenuity 

4 The resourceful man who has met an issue of this sort 
successfully seldom, if ever, is averse to making public his 
methods of procedur After all he has little to gain by keeping 
the matter to himself and, appreciating the advice of other 
practical men in the same line of work, he is only too glad to 
contribute his own suggestions to the general fund of information. 

About a year ago it was decided to open a department in 

the Scientific American devoted to the interests of the handy 

man There was an almost immediate response Hundreds of 

valuable suggestions poured in from every part of this country 

and from abroad as we Not only amateur mechanics, but 

. professional men as we were eager to recount their experi 

pane ences in emergencies ¢ nd offer useful bits of mformation, in- 

sce Foss — ) genious ideas, wrinkles or “kin ks as they are called Aside 

ae from these, many valuable contributions came from men in other 

atid walks of life resourceful men, who showed their aptness at 

doing things about the house. in the garden, on the farm. ‘The 

electrician and the man in the physics and chemical laboratory 

furnished another tributary to the flood of ideas, Automobiles, motor cycles, motor 
boats and the like frequently call for a display of ingenuity among a class of men who 


would never touch a tool. These also contributed a large share of suggestions 


otherwise 














that poured in upon us. It was apparent from the outset that the Handy Man's Work 
shop Department in the Scientific American would be utter! inadequate for so large 
a volume of material; but rather than reject any really us: ful ideas for lack of space 
we have collected the worthier suggestions. which we present the present volume. 
They have all been classified and arranged in eight chapters, under the following 
headings 
Handy Man's Electrical Laboratory: VII, The Handy Man About the House; VIII, 
The Handy Sportsman: IX, Model Toy Flying Machines Index 

I, Fitting up a Workshop; II, Shop Kinks: III. Soldering of Metals: IV, The 
Handy Man in the Factory; V, The Handy Man’s Experimental Laboratory; VI, The 








MUNN & CO., Inc. Publishers, 361 Broadway, New York 














Please mention 


the SCIENTIFIC AMERICAN when writing to advertisers 























Ma ? IQIO, 
penily vit es closed. When the ex- 
perime! i ried in broad daylight 
with the « pen, this flickering sensa- 
tion st ted. The blue light, which 
was visible only in the dark, appeared to 
be brighter near the wire than in the 
center. 

— +o 
How to Act in Case of Fire, 
(Concluded from page 441.) 
dredging the part thickly with flour—if 
the skin is not broken—and not disturb- 
ing it for some time. 

Any vegetable oil—such as_ salad, 
sweet, or linseed—may be used with ad- 
vantage, a rag being soaked with it and 
used to cover the wound. A very good 
pplication is made by mixing equal 


linseed oil and lime water, form- 


parts ol 
ing arron oil.” 
Finally, it cannot be too strongly im- 


pressed that all clothing covering a burn 





Scientific American 










































Delight the Young and Old 








mire 
eat: witl rilliant, power- 
od al eee tight fe beiver she 
: . i 8 t 
will PAY YOU WELL electricity or acetylene 
FOR DOING IT # you — cheaper than kero- 
provide them with the 


amusement that can be 
afforded at parks, fairs, exhi- 
bition grounds, and other 
public celebrauons by ope- 
rating our fascinating and money-drawing. 


AMUSEMENT OUTFITS 


including carrouselles, steam and electric riding gal- F | 
eries, merry-go-rounds, park swings, ocean waves, 
razzle-dazzes etc etc 


HERSCKELL-SPILLMAN COMPANY | 
67 Sweeney Street, North Tonawanda, New York 


t 

light works, 
Clean — bright — odorless 
—portable, Made in over 
200 arngee See every pur- 
: pose ully guaranteed. 
Catalogfree. Agents wanted, 


THe BEST LIGHT Co, 
S87 E. Sth Street 
Canton, 0, 





















+ APULL TURNS ON TI THE SUNLIGHT 


Better than electricity or city gas, cheaper than 
gerosene o candles Steady white, Brilliant; 1-4¢ per 
ber cent air. aghi or extinguished b: 











oe _ MENDETS Ts 


$s... mend all leaks in al! utensils—tin 
brass, copper, graniteware, hot water bags 
etc. Nosolder, cement or rivet, Anyone 
can use them; fit any surface; two million 


‘= 


a 
in use. gend an, penpals“ Aews 10e, 


Bolfatve mtg: Oo. 











. baie. factories, s\ es hotels, 
reets. Delivered ready, fo: anyone to in- 
a free booklet and make selection from 
styles Exclusive territory and big 
money for good agen We help you sell 
Standard- Sitios Li ht Co. 226 Michigan St Chicago, U.8.A 
established 1898. Paid-in Capita! $100,000.00 





cents wanted. 
uated. 







































must be removed with the utmost care. 
Never try to withdraw the injured limb, 
but cut the clothing away—in small] 
pieces, if necessary—so that the injured 
surface I not be more damaged. 
Never hold a burn in front of the fire, 
according to the popular practice; this 
onl) reases the injury. Have your oil 
or other application ready for immediate 
use as soon as the clothing has been 
removed 
oe 
Fontenelle’s Theory of Comets, 
i of comparing comets to great 
glass lenses, which concentrate the sun's 
rays ‘ uminous cones which appear 
s e comets’ tails, is so natural that 
i ( gin cannot be traced lt was indi- 
Ce the philosopher Seneca, about 
ol encement of the Christian era 
I has been abandoned in accord 
h the example of Kepler, who 
ufte first embracing this doctrine with 
‘ siasl renounced it on discovering 
that a large comet, which he had occa 
ion to observe possessed a curved tail 
The impossibility of explaining this phe 
nomeaor at a tlme vhen it was nol 
known that light consumes a measurablk 
time in traversing interplanetary space 
caused Keple to abandon the idea The 
celebrated Fontenelle, regardless of this 
objectiol took up and expounded the 
lenticular theory of comets in an ad 
un ble manner in his Plurality of 
Worlds The coming of Halley’s and 
several other comets has caused Wilfrid 
de Fonvielle to recall the attention of the 
French Academy to Fontenelle’s theory 
and = the arguments which may be 
brought forward in its favor At pres 
ent, on the coast of every civilized coun 
try phenomena similar to those to 
which Fontenelle attributed the forma 
tion of the tails of comets, are produced 
by the lanterns of lighthouses. The dust 
which suspended in the atmosphere is 
tuun ted by the beam of light, as 
ontenelle supposed the cosmical dust to 
be luminated by the concentrated beam 
of nlight behind the lenticular comet 
De Fonvielle shows that this theory ex 
plains he individu peculiarities of 
comets, anc s confirm by observations 
made ecentiy at the Paris and Green 
' observatories For example, a di 
on of the s explained by assum 
g F he cloud of cosmical dust is 
not nuc but intermittent, and the 
occasion: sudden appearance of bright 
points ( ate the existence of a re 
flecting body of considerable size In a 
wi the variations which are ob- 
served eoric showers might on this 
thec be expected te cur in the tails 
of ets. The evidence of the spectro- 
Ce nd e freaks of Morehouse’s and | 
Halley's comets are against this lenticular 
theory 
itiealaditiliipeaniasiens 
Engineers of the United States Ge 
logieal Survey estimate the annual dam- 
age by floods in the United States at 
$100,000 It is too early, perhaps, to 
undertal o prevent or to diminish this 
immens: but its very magnitude in 
Vites a s study of means of preven 
tion, ar recent misfortune of France 
may lead ractical work that will serve | 
as an < lesson to America. ' 










WANTED—RIDER AGENT 


hibit a sample 1910 Model “Ran 
\ whereas are ONEY Regu money fast. Weteat st coca por ful povolacince and special 0. 

NOM UIRED until you receive and approve of your bicycle. 
here in the U.S. without a cent depfostt im advance, 
DAYS’ FREE TRIAL during which time you may ri 
) it to 2 any yeast you wish, 
bicycle you may ship it back to us at our expense and you wild 


ACTORY PRICES 


's profits by buying direct o 





















Cue © 


middlemen 1 have 
bicycle. 
{ factory prices and remarhadbie special offer. 


our catalogues 
you WILL BE ASTONISHED our superb models at the wonder /u/ 


can make you, We sell the highest grade bicycles at power ee 
satchel with $1.00 profit above factory cost. CYCLE DE 
our own name plate at double our prices. Orders filled the m7 rec 

SECOND + SAND er gy limited number taken in tra 
3 to $8 each. 


Descriptive bargain list mailed free 
TIRES, COASTER BRAK 


rear wheels, inner tubes, lamps. 

and met ection. Ly the bicyc 3 lineat half usual prices. 
4 NOT WAIT —but write today for ous Large Catalo nd a great tw 
futeresting mattes and useful etoreathan It only costs a Sostal to eet everything. Write it now. 


MEAD CYCLE co. Dept. R- “175, CHICAGO, ILL. 
















1W EACH TOWN 
and district to 
ride and ex- 
furnished by us. Our agents oury 





€ ‘ship’ to 
LY. Freight, and 

the bicycle and put 
If you are then not perfectly satisfied or do not wish to keep the 


We furnish the highest grade bicycles it is possit le to make 
“ or 4 small profit aboveactual factory cost. You save $10 to §25 
the manufacturer's guarantee behind your 
DO noe tuif Va  Srevene: = oneie of tires from anyone at any price until you receive 


when you receive our beautiful catalogue and study 
‘ow prices We 

any other factory. Weare 
ERS, you cap sell our bicycles 

ved. 

trade by our Ch ange retail stores will 
eyclom meters, parts, repairs 
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HALLEY AND HIS COMET 


The year 1910 is destined to be one of the most famous in astronomical history, simply because 
Halley’s comet has returned after a lapse of seventy-five years. Why not learn all about this 


wonderful comet and about comets in general by reading the following articles ? 


Scientific American No. 19, Vol. XCVIII. Gas Phosphorescence and Meteor 
Trains. An article in which the investigations of C. C. Trowbridge of Columbia 
University are described, showing that the after-glow produced from a vacuum 
tube resembles closely the effect produced in the sky by the passage of meteors. 

Scientific American No. 6, Vol. XCIX. The Mystery of Comets. An article in 
which the famous comets of the last century are enumerated and described and 
modern cometary theories discussed. 

Scientific American Supplement No. Ancient and Popular Ideas About 
Comets. Queer superstitions about the strangest of heavenly bodies. 
Scientific American No. 7, Vol. CI. Halley’s Comet. An interesting article 
Dr. Alexander W. Roberts, in which the general history of Halley’s famous 

comet is sketched with comments on its past appearances. 

Scientific American Supplement No. 1705. The Next Apparition (1910) of Halley’s 
Comet. An important article by H. C. Wilson, with a map giving the position 
of the comet relatively to the orbits of the planets from September 15, 1908, to 
July gio, 


1728. 


by 


13, 

Scientific American Supplement No, 1632. Halley’s Comet. An article by F. W 
Henkel, F.R.A.S., which tells how Halley came to discover the comet which 
bears his name, and how mathematicians have plotted its orbit. 


Scientific American Supplement No. 1770. Edmund Halley. A biography by J. 
E. Gore, M.R.1.A., of the man who dispelled cometary superstitions and popu- 
larized the law of gravitation. 

Scientific American Supplement No. 177 Light Pressure and Comets’ Tails. 
An explanation of the vagaries of a comet's tail, by Arthur Stanley Edding- 
ton, F.R.A.S 

Scientific American Supplement Nos. 1788 and 178g. Halley’s Comet. By George 


F. Chambers, F.R.A.S. 
on Halley and Halley's comet. 
Scientific American No, 13, 
Comet. By H. W. Griggs 
who wish to follow the 
apparent path of 
orbits of Halley 


The most thorough article which has thus far appeared 


Volume CII. Condensed Facts About Halley’s 
A few facts presented in condensed form for 
course of Halley's comet in the heavens. Maps 
Hallev’s comet through the heavens and the 

s comet and the planets, 

Cll. Halley’s Comet at its Brightest. bh, 
Professor Henry Norris Russell. A simply- worded astronomical article telling 
how Halley’s comet was discovered on its present return, when it will appear at 
its brightest, where to look for it, what it is composed of, ete 

Scientific American No. Volume CII. Howto Make a Model of the Orbit of 
Hailey’s Comet, Showing its Relative Position to the Earth’s Orbit. De- 
signed by James K. Lynch. By means of this model many of the phenomena 
of Halley’s comet can be explained 


those 
showing the 
relation of the 


Scientific American No. 16, Volume 


is 





Scientific American Supplement No. 17 Photographing Comets. By E. E. 
Barnard, of Yerkes Observatory. practical article on how to photograph 
Halley's comet. 

Scienti American Supplement No. 1778. Halley’s Comet. An article in which 


Physical Society 
observations 


Astronomical and 


and spectroscopic 


the suggested observations proposed by the 
of America are given, so far as photography are 
concerne d. 


Halley’s Cometary Studies. Halley's 


orbits. 


‘an Supplement No, 1752. 
his investiga 


Americ 
nt of 


Scientifi 


ecou tions on 


own a 





Scientific American Supplement No. 1785. Halley’s Comet as Seen from the 
Earth. A table prepared by the distinguished Greenwich astronomer, P. H. 
Cowell, giving the ecliptic co-ordinates of Halley’s comet to twe cima] 





places at intérvals of four days through an arc extending from one end to 
other of the latus rectum of its orbit. ‘The figures apply approximately 
return. 

sntific American No. to, Vol, CII. 
An examination of past comet scares and the general possibility 
a comet with the earth. 

Any one of these papers will be mailed on receipt of 10 cents. 

be sent for $1.70. Order from your newsdealer or from 


MUNN & COMPANY, Inc., 361 Broadway, New York City 


Could the Earth Collide with a Comet? 


of collision of 


The entire set will 
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8 enn mee 
(Concluded from page 449.) 
and appar, us, A. K, An 
ee e . . 1o8, Ot 
i system, intercommunicating KE. 

R. Corwin 17 860 
Telephonic transmitter, P. Stragiotti DOS, 
Temperature regulator, thermostatic dD 0 

Nation si ee wee . ee) 7 
Tent, shelter, N. D. Anderson . to) O68 
Threshing machine frame, J. B. Barthel 

ll MP TTS eeeees 9 5 i 
Threshold, illuminated, C. B. Ricketts 958.04: 
Ticket holder, car, Baker & French 1SN.577 
Tie plate, W. MeKe« Scataied 8,271 
Tile mold, F, Gorman . 958.62 
Time computer, automatic, R. H. Bouslog 958, 584 
Tipping furnace, mixer, ete., J. L. Kiind 
‘ worth ceecereccoee PAS HOS 
Tire, al a I. 85S OS 
Tire protector, J. Wilmes oseasgs + 958,053 
lire wrapping and unwrapping mae hine, SN 

| a Oe nerree 958,309 
Tobacco pipe, H. Willis.............. 
Tobacco shield, J. HH. Seott 

Dac smoking pipe, W. E. Hooker 
Toilet article, P. H. Watson 
Tongs, V. D. Carroll 
Tool bag, T. J. Youngloy 
Tool frame, A. Neubert 
Toothpick, J. G. Strock 
T tube attachment, J. Kimbrell 
bar, G. P. Brand 

‘Traction engine, Hinshaw & Wade 
Train stopping mechanism, J. F. Webb. J 
Transmission apparatus, J. A. Baab 
Trausmitter wounting, N. Pederser 
Trap. See Animal trap 
Tread plug, non-slipping, J. L, Campbeli 958.365 
Treadle foot, E. Bourquir 957 | 
Tr eing machine, W. Hl. Hooper OST M2, GIT 
Treeing machine, boot, W H. Hooper 157 O04 
Trees, reinforcing, W. |} Davey, 

957,940, 958.234. On8.478 
Trombone, slide, Hl. N. White 958.051 
rrousers stretcher, R. I Baird B58, 576 
rruck construction for cars, 8. P. Bush G54, BAL 
rruck side frame A. O. Buckius, Jr O58.474 
rruck side frame, E. M. Richardson BAS. 541 
Truck side frame, car, J. H. Baker DGS, 4¢ 
fruss, T. E. Martin 58,207 
Tube cleaner, E. E. Hauer B58, 118 
Tube forming and cutting off machine, ¢ 

F. Jenkins HF fetes 
funnel, W. Butler ARO 
Turbine, R. Frohlich 957.44 
Turbine, ¢ A. Parsons 858.450 
rurbine blades, means for secur ing, Kmder 

& Fritz , hs oe) 
1 irbine, elastic fluid, E. Thompson WT 
rurbine governing mechanism, %. H. Rice. 857.90 
Turbine governing mechanism, elastic fluid 

W. Kieser . 957. S88, O57 
Turbine governing mechanism, elastic fluid 

P. Olivier 
Turbine shafts, packing for elastic fluid. O 

Junggren ‘ NA 
Turbine, water, E. A. Nilsen M887 
Turbines and pumps, means for balanets K 

M H Eyermant GSO? 
Turbo unipolar generator, O. Schulz 155.4 

and type bar making, F H Rivet 

ards ‘ 

bar, I i chare oa 
listributing apparatus. R. Dacheux " 
riter ribbon box, G. M. Crider be 
Typewriting machine, 8. Nielser 
Typewriting machine, ¢ ’. Yaw 
Typewriting machine, Ff 3. Hess U 
Typewriting macuine irriages, ball hear 
ing for, F ‘. Hess y au 
Typewriting machine ribbon mechanism. ( 
Gabrielson BAK, “tS 
| Types and type bars, machine for making 
| I H Richards W57 Gt 
Umbrella receptacle f ears, M, Colonna 855,096 
| Umbrella top noteher, Wetteroth BIS te 
| I ndergarment, G, 8, Maryville. ts 997,89, 
Universal joint, incased, C. W Spice rr...” OR OR 
| Upholstered chair, P. G. A. Bode 958.356 
Urea of the anthroquinone series and mak : 
ing same, Schmidt & Kranzlein fas 
Valve, F. Snow O58 
' Valve, D. I Washington OR 457 
| Valve, J. W. McCown : 
| Valve and meter combination, Ff J. Moor , 8.684 
| Valve automatic gas, Hrivnak & Ratos VS Te 
; Valve, brake, W. K. Rankin f i7é 
} Valve for pneumatic sanders engineer's, J 
H. Hanlon 1 ; 
Valve mechanism for water columns, F.C 
Anders ons } 
Valve regniating, A. M Alles G58 06 
Valve, rotary, R. W. Riordat iin, 8 
Valve, siphon, L. T. Burns ISR SE 
Vapor apparatus controlling device P. H 
| Thomas PR, 1 
Vapor ipparatos starting device P H 
Thomas 958.44 
| Vapor reetifier system. C M. Green NR MOT 
Vehicle, motor, F. H. Jobnsen O58 507 
Vehicl motor, J. J Middlebrook O58 519 
Vehicle seat, adjustable, R. G Ledig 858.410 
Veh cle shock absorber, T. Lea 955.510 
Vehicle spring arrangement, J. Rosemevyer OO8.544 
Vehiele D. Anderson G58 hi 
Vehicle Ww , shine 18, 4200 
| Veil , . P58, 32% 
Vendir J. F. Krema iT OT 
Vending R. F Downe P58 .LU7 
Vending centering mechanism f< 
retary. E. S. Hagen 158 
cigar, H. R t 8.1 
: for determini met 
centric beight of, Tate & ig 
Vest corner stiffener, ( DP. Cle 
Vibrator ectrie s “ Moon ) 
Vibrator for induction ls, B, I Lawtor > 
\ I J 4 Martin ws 
| Vise bench, J R. Long 958,658, 958. 60 
Wa heat insulating, ¢ J. Coleman VIS 4 
Washbench larrington wh7 
Washing machine ¢ ring H I Stale thy 
| Washing machine ng, O. BH. W kis 4 
| . — SA 
Ww 1 Hicks hot 
instantaneous, T. Tache PS Sth 
0. F. Kadow iTWK, 4 
H Ww Mezger Ws 
J. N. Hardy WoOS, 40 
gh ( Pe reto« 58 
t current motor a Bentett GSR. 46 
Weed hook tional, H. 1 W oodin WSS ONE 
| Weighing device, spring scale, H. B. Puf 
fenberger 8.172 
W casing repairing te J Mett 
We mechanisn M. I Layne ; 
we tral ol and water, H. R. Decker 958,10 
Welt la and attaching machine, G. 
Mel . 
W ihe Se Vehicle wheel 
Wheel n divided metallic molds, apparat 
ing ‘ G pwald lane 
J. Bunting VS CORE 
Cigek ys i 
W B lia 4 
PP. Ries 714i 
I Kh. ite ‘7 
G . ; 
Yok xk G. A I t ’ 
A printed f the s 
jof any patent the f z 
lin print issued e 18¢ t ’ 
| this office for 10 cents, provided the name and 
joumber of the patent desired ! he ’ tie 
| give Address Munn & Cx Ine 61 B way 
patents may now be obtained by the in 
any of the inventions t n the fore 
going list For terms and furtt particulars 
ddress Monn & Co Ine 361 Br New 
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Built Right—Works Right | 


| 
A. i The Greatest Triumph in Typewriter History | 








SHIPPED 
NOCK 
DOWN 






















ise and ot elon ’ pagan b 


1 He Casoline VISIBLE MODELS OF THE ‘Ba 
Engines 


Build it Yourself and Save Two-thirds 
We wil! furnish you with all the parts of » 
boat machined, cut to shape, and accu 
tte d together prior to shipment, so that, withs 










1 ® ‘ “4 ~- tle labor on your part, y« 1can ow wn your own 
; ~ : ae | ont, at a price that is ridiculously low, @ or we 
international Harvester Co. of America (\nc.) mi wil rma Zou with instructions sud ‘sit 
15 Harvester Bidg., Chicago, U $A. the boat yourself, by purchasing the =aaill 
locally 
7 You want to know how it can be done? 
Then send to not tomorrow—f 


These new models represent the 
sum total of more labor, more 
experience, more accumulated 
knowledge, and greater resource 
than all other typewriters combined 


oa NEW CATALOG No. 24— IT's FREE 
The exceedingly low prices will amaze you 























eee 
VI 
For the year 1910 we have n made the . 
¢ of 1-3 per cent. f 

st one-thid ess thar they 





That is why these new Remingtons have 
given such complete satisfaction to type- 
: writer users, and why their sales have 
1910 MODEL broken all records since the invention of 
Ideal Lawn MowerGrinder the writing machine. 






mn boats te 
pnod work isa 








stantly refun¢ Jed 
BROOKS MANUFACTURING CO. 
405 Ship St., Saginaw, Mich. U.S.A, 


Originators of the pattern — 





Remington Typewriter Company 


| (Incorporated) 














G . we Knock-Down System of 

rene New York and Everywhere ig” Hatabiised 190 
pert Bristol’s 

ote, we, origina Recording 
crates, “et Thermometers 
fore . y Al * For all Commercial 


Ranges of temperature 
up to SO F. Write for 
new Bulletin No. 13, 
showing specimen records 
of Feed Water Tempera- 
tures 


" The Bristol Company 
WATERBURY, CONN. 


The Heath Foundry & Mig. Co," 8R25"™ 
KING 
Folding 
& AN VAS. BOATS. 


le Sa we Unetene-9ue f; no 
at : stroctit 




















Yale Supremacy 
Proved by Performance—not by Promises 
1910 see $200. 


3% H. 


fold. up inte a 


Race ens : . 
ISG FOLDING BOAT CO., O53 Harrison St., Kalamazoo, Mich. 











nr = 


“POROX” 


Storage Batteries 


The eat for tenition and lheht 
‘ loss f current Absolutely 
reliable Braneperent jars are used 
for all batteries f &) ampere 
hour batrery Price S57. oo. 7 os ~ | 


Send for cataloque 








ALBERT MULLER Find out for yourself what 
145 West 49th Street, New York it really meaustogoa-boat- 
ing “The Pierce Way 

-— glide through the wa 
ter in a beautifally ap 





| Sworn Statement of Average Upkeep Cost 
in 1909 for ALL Repairs, 29 Cents 





| : 
Palmer Motors and Launches qe “propel nee 26 World’s record for endurance (and Silver 
, ypelled b < -3. = 

Two and Four Cy One, Two and Four Famous Pierce Engine Trophy Cup), won by Yale Team (3), July, 

Cylinder. stationary and Marine. One to Known to expert motor boat 90° 00 cle oanast > a a 

Twenty i. P. Catalogue FREE men as the most quiet, speedy |} 1909, 600 miles averaging 20 miles per hour; 

PALMER BROS. Coe ¢ ob, Conn. dependable, economical engine a perfect score—no adjustments—and gaso- 
Stow York = Se adel he Bours ‘ The engine that's a c -* line supply and ignition parts sealed. 
Boston: 85 Ss. Pr A Eddy St stant source of power and satisfac- | a 2 ad 

rtiand tion, not of trouble and expense The Yale had previously won F. A. M. 


rhe 16 fo t launch shown bere ts es 
pecially ac Japter d for email lakes, rivers, and 
for summer resorts, is beautifully finished 
has brass and copper fastenings throughout and 
equipped with a 3 H. P. 4x4 Pierce Engine T 
price $40 jnclades complete equipment such as iisted 
as ‘extras on other makes. 


Send for our iu ustrated catalog describing it and our other models in hin — and machine given a vigorous road test. 
detail You will find among them the boat that will give you gre atest pleasure ( ) 00 . 
and least expense, whether you spend your outing on lake, river, or at the seashore Ask for booklet about this unequaled 
w in stock, Write today performance). 


e have a boat for every need 


DIRECT FROM MINES PIERCE MOTOR COMPANY, 206 22d Street, Racine, Wis. The Yale Twin Cylinder, 614 H. P. $300 


PREPARED R. H. aan, | -—-~- - “ IMMEDIATE DELIVERIES—Write For Booklet Today 


ESTOS F 
ASBESTOS FIBRE | orrice, st. PAUL BUILDING MONEY 7 BRAINS The Consolidated Mfg. Company 


for Manufacturers use 2208’ way, New York onan ox peg t > See 
We weg en deve ogo ntions, Patents 
Industrie 


|| Endurance Contests for four years. 

| Non-stop engine test, January 24 to 29, 
132 hours indoors, without fan or any other 
cooling device. Engine was then stopped 







































country wil! be inter 





Parmers and others poo ive in the 
ested in our new gue, de ~seribing the won 




























Novelti soufacturin Partner- 
Learn Watchmaking ships, Water Rights, Hinine Propartng, of al “NIAGARA HYDRAULIC RAM LThis Go il Can 
teas it thoroushiy im es meny months 20 want morey in small or large sums,or if you want rur suing water in house and barn. Write for °o 
> eae = : - . ‘ to invest money profitably enewer thie adve and wero * : 
a gly fy ar pos to send, Ton APR! ve rire cote rite Neacie New Torts 
' - on Bay, Fy - es aay ne. i * Money Against Breins ag 140 Nassau St., New York 
quret may Ceems, SUBS fOr catalog. im.T. Lewis MONEY - AGAINST - BR AINS BUREAU Factory; Chester, Pa. 
ST. LOUIS WATCHMAKING SCHOOL, &t. Louis, Mo. President No 618 Grinnell Buildin Detroit, Mich of 5 in One 








Your PATENTS 


Incorporate: pry 





















NOW READY 
THE SCIENTIFIC AMERICAR ||} 


This liberal offer is made 
solely to iatroduce 3-in-One 


to new people. Only one can to each 











Laws g5. transact 
0 : +; ‘ consumer. 3-in-One is best for oiling sew- 
: : HANDBOOK OF TRA VEL ing machines, guns, bicycles, typewriters, locks, 
“a . . , — y 7 hinges, everything io , ery home or office thee 
' , . 


Bed needs lubrication. Won't gum or collect dust. 3-in- 
STGDDARD INCORPORATING COMPANY, Box 8000 With Hints For the Ocean Voyage One is the only preparation that 


5 a ae FOR EUROPEAN TOURS LUBRICATES, POLISHES, 
AND A PRACTICAL GUIDE TO LONDON AND PARIS Wet removes dirt and stains from fine furniture and 











pianos—enters the pores of the wood and preserves 


DIE MODELS SPECIAL 








IR K -RY By ALBERT A. HOPKINS ad protects the high Goish. Prevents rust on en 
ws sy ‘ _ <e NACE Editor of Scientific American Reference Bock pone pane soy Wehe ot ence for thie ge tod 
Pea eee Le Seven WORKS 500 PAGES 500 !LLUSTRATIONS — FLEXIBLE COVER, $2.00 Sain Sas gore te 

. 2 cat yee FULL LEATHER, $2.50, POSTPAID sa 
T last the ideal guide, the result of 20 years of study and ees 





PRINT 3: circulars, book, pews 
PRINT 33: Press $5. Larger $18 Ro 
tary $60. Save Money. Print 
for others, big profit. All easy, 
rules sent. Write factory for 
ran Otaes eatalog,T Y PE, paper, &e &e. 











travel, is completed. It is endorsed by every steam- 

NYIWING AA hip and railroad company in Europe. To those who are not 

rote planning a trip it is equally informing. Send for illustrated 

nw ae i circular containing one hundred questions out of 2,500 this book will answer. It is 
CH BESLYACO fit SStLUSA a ae 


mailed free and will ¢ nd of an idea of the contents of this unique book, which 















PRESS €0., Meriden, Coma 































= hould be in the hands of all readers of the ScieNTIFIC AMERICAN as it tells you exactly 
what you have wanted to know about a trip abroad and the ocean voyage. HP STATIONARY 
— . WHAT THE BOOK Conca see taviaatt : GASOLINE ENGINE ° 

S ustrations e Sea and Its Navigation ; 

6 Color Plates Statistical Information oe For Farmwork, Irrigation 
At emul ec Attaching the ERIE 9 Maps in ket Ocean Records 
Attachme edes all parte Names 2, Hotels, with price 400 Tours, with prices 
so that acy o “> strong ma- All About Ships The Passion Aa | 
ehine that ; stcep hills and “A Sater Sea” Practical Guide to London jdt pnd b. a. perte 
cue fge sc. 0 mile, Samole Ot cost, te. Automobiling in Europe Practical Guide to Paris fle Bos Write for particule 
MOTORCYCLE EQUIPMENT COMPANY, Hammondsport, N.Y i MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York, N. ¥. GRAY MOTOR CO. 12! Leib $t., DETROIT, mic 
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